City University of New York (CUNY)

CUNY Academic Works
Dissertations, Theses, and Capstone Projects

CUNY Graduate Center

2-2020

Beyond Exposure: Markers of English Proficiency in School-Aged
French–English Bilinguals
Erin Quirk
The Graduate Center, City University of New York

How does access to this work benefit you? Let us know!
More information about this work at: https://academicworks.cuny.edu/gc_etds/3560
Discover additional works at: https://academicworks.cuny.edu
This work is made publicly available by the City University of New York (CUNY).
Contact: AcademicWorks@cuny.edu

BEYOND EXPOSURE:
MARKERS OF ENGLISH PROFICIENCY IN SCHOOL-AGED
FRENCH-ENGLISH BILINGUALS

by

ERIN QUIRK

A dissertation submitted to the Graduate Faculty in Linguistics in partial fulfillment of the
requirements for the degree of Doctor of Philosophy, The City University of New York

2020

© 2020
ERIN QUIRK
All Rights Reserved

ii

Beyond Exposure:
Markers of English Proficiency in School-aged French-English Bilinguals
by
Erin Quirk

This manuscript has been read and accepted for the Graduate Faculty in
Linguistics in satisfaction of the dissertation requirement for the degree of
Doctor of Philosophy.

Date

VIRGINIA VALIAN
Chair of Examining Committee

Date

JULIETTE BLEVINS
Acting Executive Officer

Supervisory Committee:
MARTIN CHODOROW
EVA FERNÁNDEZ
GITA MARTOHARDJONO

THE CITY UNIVERSITY OF NEW YORK

iii

ABSTRACT
Beyond Exposure: Markers of English Proficiency in School-aged French-English Bilinguals
by
Erin Quirk
Advisor: Virginia Valian
Bilingual children show more variation in their language development than monolingual
children, a fact that has been linked to their experience with their languages. Bilingual language
experience also varies more than monolingual children's, both in terms of how much they hear
the language spoken around them (exposure) and how much they speak the language themselves
(production). This dissertation investigates the following aspects of the relationship between
bilinguals’ language experience and development which are not well-understood: how children’s
language production relates to their proficiency in that language, how children’s language
exposure relates to receptive versus expressive and lexical versus grammatical skill, and how
factors such as social context, cognates, working memory and indirect exposure contribute to
bilingual proficiency. I investigate language experience and English proficiency in young schoolaged bilinguals acquiring French and English in France. I use data from parental and child
interviews to estimate English exposure – how much children regularly hear English – and two
facets of English production – output, or how regularly children speak in English, and interspeaker code-switching, which refers to how regularly children respond in French when spoken
to in English. Those measures are then related to English proficiency scores from a pictureidentification task, a picture-naming task, and a sentence repetition task targeting grammatical
structures ranging in difficulty.
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The first objective of this study is to better understand bilingual children’s language production
as it relates to their language proficiency. I find that how much children switch to speaking in
French when addressed in English (inter-speaker code-switching) is closely related to all
concurrent English proficiency scores and that this relationship is independent of and stronger
than proficiency’s relationship with exposure. The more children switch to French when spoken
to in English, the lower they score on all proficiency measures, receptive and expressive
vocabulary, and sentence repetition, even when holding their level of English exposure constant.
The second objective of this study is to investigate possible limits to the general pattern found in
a large body of research on bilingual exposure, which is that lesser exposure leads to lesser skill
in that language. First, language exposure may affect receptive skills less than expressive skills.
Second, grammatical knowledge may also be less closely related to exposure than lexical
knowledge. There are conflicting findings in the literature. My findings are consistent with a
weak relationship between receptive skills and language exposure in bilingual children. Despite
having lesser exposure to English (34% of their total language exposure), children in this study
did not show a relation between variation in exposure and their English receptive vocabulary
scores. In these children, the relationship between exposure and grammatical proficiency was
similar to that with lexical proficiency.
The third objective is to investigate additional contributors to bilingual proficiency. Previous
research suggests that children’s socioeconomic status (SES), the status of the languages they
speak, and the existence of cognates in their languages make contributions to bilingual children’s
proficiency, and may in turn modulate the effect of diminished language exposure (e.g. CoboLewis, Pearson, Eilers, & Umbel, 2002a; 2002b; Thordardottir, 2011). My results suggest that
SES and high prestige of the languages being acquired may partially mitigate – though not
v

eliminate – the effect of diminished exposure on bilinguals’ home language proficiency. Similar
to findings for other bilingual children from mid- to high-SES backgrounds, these children
showed age-related growth in English proficiency, and their English receptive skill differed
minimally from monolingual norms. However, the effect of lesser exposure to English can be
seen more clearly in their expressive skills, which were lower than monolingual norms and were
predicted by variation in their English exposure. The effect of cognates in French and English
was also investigated in terms of the advantage they conferred on my measures of lexical
proficiency. This effect was significant in both receptive and expressive measures; thus, I
conclude that the presence of cognates may also mitigate the effect of bilingual exposure.
Finally, this investigation also examines additional individual factors that can influence language
proficiency, but which have rarely been taken into account in studies of bilingual proficiency and
both its relationship to exposure and production. Specifically, variation in children’s working
memory and their exposure to language through overhearing adult conversation have both been
linked to language learning in monolingual contexts but are not well understood in the context of
bilingual development. In this study, verbal and visuospatial working memory were positively
related to English proficiency scores. Indirect exposure from overheard English spoken between
parents was not related to proficiency scores when holding direct English exposure from parents
constant. However, indirect exposure was related to how much children produce English
themselves to their parents, even while holding direct exposure constant, indicating that language
use between parents may influence children’s language production with parents.
This study contributes to our understanding of how bilingual language exposure and production
relate to bilingual language proficiency in the following ways: first and most importantly, it adds
to the small but growing literature that shows a strong link between bilingual children’s own
vi

production of a language and their lexical and grammatical skill in that language. It is also the
first to my knowledge to find that a measure of children’s language production, inter-speaker
code-switching, is negatively related not only to expressive but also to receptive lexical skill in
the language that children switch from. Secondly, the finding that children’s English exposure is
unrelated to their English receptive skill (but related to age, indicating continuing growth in these
children) affirms exposure’s differential relationship with receptive versus expressive skills. It
also documents a limited role for exposure in a new population (French-English bilinguals in
France), supporting the role of cognates, socioeconomic status of children, and high social
prestige of languages being acquired in mitigating the effect of bilingual exposure. Finally, in
finding an independent contribution of working memory to lexical and grammatical skill in
bilinguals, it highlights that these measures should be considered when investigating variation in
bilingual proficiency.
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1. Introduction
1.1 Overview of bilingual language exposure, production and proficiency
Research on monolingual acquisition has shown that properties of the language children are
exposed to influence their language development in important ways (Hart & Risley, 1995; Hoff,
2006). Bilingual children’s language exposure is more likely to vary. Bilinguals may only get
exposure to one of their languages after they are old enough to be cared for outside of the home,
and even simultaneous bilinguals typically receive varying amounts of exposure to each
language over time. On average, bilinguals receive quantitatively less exposure to at least one of
their languages than monolinguals, and the quality of the language they are exposed to is more
variable as well in that it may come from non-native speakers and may be context-specific.
Bilingual children’s language development and outcomes are also more varied (Bialystok, Luk,
Peets, & Yang, 2010; Gathercole & Thomas, 2009; Oller & Eilers, 2002). The variation in
bilingual children’s language exposure has been linked to the variation in vocabulary
development (Cobo-Lewis et al., 2002a; 2002b; Hammer, Davison, Lawrence & Miccio, 2009;
Mancilla-Martinez & Lesaux, 2011; Pearson, Fernández, Lewedeg & Oller, 1997; Thordardottir,
2011), grammatical development (Gathercole, 2007; Gutierrez-Clellen & Kreiter, 2003; Hoff et
al., 2012; Thordardottir, 2015; Unsworth, 2013) and literacy skills and academic achievement
(Oller & Eilers, 2002).
While bilingual children’s exposure to a language has been found to relate positively to
proficiency in that language across various populations, there are limits to this general pattern.
First, the effect may differ depending on whether proficiency is measured expressively or
receptively (Buac, Gross & Kaushanskaya, 2014; Gibson, Peña & Bedore, 2014; Poulin-Dubois,
Bialystok, Blaye, Polonia, & Yott, 2013) and whether lexical or grammatical knowledge is
measured (Paradis & Genesee, 1996; Unsworth, 2013, 2014). Specifically, bilingual children,
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who as noted above, receive less exposure to each language than monolingual peers, may score
equivalently to monolinguals on measures of receptive but not expressive skills, as well as on
tasks that assess grammatical but not lexical proficiency.
Second, exposure effects on proficiency may be limited to children with exposure below a
certain threshold (Cattani et al., 2014; Gathercole, 2007; Thordardottir, 2011) and in some
groups of children, such effects may be absent (Bosch & Ramon-Casas, 2014; De Houwer,
Bornstein & Putnick, 2014; Smithson, Paradis & Nicoladis, 2014). It has been suggested that
high socio-economic status of children may mediate the effect of diminished exposure; however,
exposure has been found to relate to measures of language proficiency in high SES bilinguals as
well (Hoff et al., 2012). Additional factors have been rarely studied, but both languages having
high social prestige and official status have been suggested as explanations for such exceptions
(Thordardottir, 2011; Smithson et al., 2014). Typological proximity of the languages may also
mitigate exposure effects, in particular with respect to lexical proficiency (Floccia et al., 2018;
Bosch & Ramon-Casas, 2014).
Different from language exposure, the notion that children’s own language production can
account for variation in bilingual proficiency has only recently gained traction. Though having
received considerably less attention by researchers, the variation in children’s production of their
languages has also been linked to variation in bilingual development in terms of vocabulary
(Cohen, 2016; Hammer et al., 2012; Ribot & Hoff, 2014; Ribot, Hoff & Burridge, 2018),
semantic and morphosyntactic knowledge (Bohman, Bedore, Peña, Mendez-Perez, & Gillam,
2010; De Cat & Serratrice, under review; Unsworth, Chondrogianni, & Skarabela, 2018) and
overall language dominance (Bedore et al., 2012; Paradis & Nicoladis, 2007; Unsworth, 2015).
Bilingual children may have a preference for speaking in one language over the other. As a
2

result, they may not always reply in kind, i.e. answer in the language they are addressed in. This
can lead to an imbalance in how much they habitually hear a language spoken by others relative
to how much they produce the language themselves. Note that positing this imbalance assumes
that exposure in language x (the language children switch from) holds constant over time despite
children’s preference to produce in language y. While it is true that parents could over time
speak less often in language x to children who prefer to respond in language y, there is evidence
to the contrary. Cross-sectional studies of school-aged bilinguals find that while children’s
frequency of speaking to parents in the minority language declines with time, parents’ frequency
of speaking to the child in the minority language remains stable (e.g. Sheng, Lu & Kan, 2011).
Likewise, most parents participating in this study reported no change in level of English
exposure from parents over previous years of life.
Thus, bilingual children’s preference to speak in one language over the other is likely to lead an
imbalance in production to exposure; specifically, children produce more than they hear in the
language that they prefer. Higher rates of production compared to exposure have been linked not
only to concurrent measures of language proficiency, but also language growth: children whose
production of a language exceeds their exposure have higher proficiency in that language (Ribot
& Hoff, 2014; Unsworth et al., 2018) and show faster growth in that language than children
whose production and exposure are balanced or imbalanced in the opposite direction (Ribot et
al., 2018).
This chapter is organized as follows: first, I introduce the study of bilingual language exposure
and its relationship with language proficiency, in particular what is meant by language exposure,
how it is measured and in what contexts. Next, I do the same with respect to bilingual children’s
own language production. Third, I discuss how exposure and production are viewed in theories
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of language acquisition and how the relationship between these experiential factors and
proficiency may operate. Then, I discuss the directionality of the relationship between language
production and proficiency and introduce the notion of inter-speaker code-switching, a relative
measure of bilingual children’s production to exposure. Finally, I present an overview of the
current study and its objectives.
1.2 Language exposure
1.2.1 Bilingual language exposure defined and measured
Language exposure refers to the language that children hear spoken around them. It can be
speech directed to the child (direct exposure) or speech directed to others but within earshot of
the child (indirect exposure). In this section, I focus on the former, which has been the focus of
nearly all research on bilingual exposure and proficiency. I will return to the latter in section 7.1.
Exposure may be described in terms of its quantity or quality, both of which have been shown to
relate to children’s language proficiency (e.g. Place & Hoff, 2011; Hammer et al., 2009). This
research, however, focuses strictly on quantitative properties of exposure.
Children acquiring more than one language virtually always receive more exposure to one of
their languages than the other(s) though the degree of this difference varies. This relative
exposure to languages is often expressed as a proportion (e.g. 70% French and 30% English
exposure), which can be understood as representing the relative amount of the child’s waking
hours giving the child the opportunity to hear each language (Thordardottir, 2015). The cut-off
point beyond which children are classified as receiving bilingual and not functionally
monolingual exposure has been set differently by researchers, ranging from 20% exposure (e.g.
Peña et al., 2011) to as low as 5% (e.g. Thordardottir, 2011, 2015). In this study, all children had
at least 10% current exposure to both languages.
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The most widely used method of measuring children’s relative language exposure is from data
gathered by parent report. Parents are asked to estimate the proportion of time that they and
other people that interact regularly with the child (e.g. siblings, babysitters, grandparents) speak
to the child in the target language. In bilinguals, it suffices to ask about one language, as all
measures for the second language are simply the inverse proportions of the first. Next, parents
are asked to report on how the child regularly spends their time, in particular whom they spend
time with. From this information, the amount of the child’s time spent with each person that they
regularly interact with is then combined with the estimated proportion of time that person spends
speaking to the child in the target language to generate a global estimate across all speakers for
the proportion of time the child is exposed to the target language. For example, reported relative
exposure of 70% English in a bilingual French-English child means that the child’s language
exposure is roughly 70% English and 30% French. More detail and examples of this calculation
are given in section 2.5.
As mentioned above, parental report provides a rough estimate for the opportunity for interaction
in a given language and is not a direct measure by any means. The advantage is that it is far less
time-consuming than obtaining other measures that estimate interaction less indirectly: language
sampling or parental diary data, for example; however, the disadvantage is that parental report
does not capture variation across individual speakers, for example, in their level of chattiness,
which may account for additional variation in bilingual children’s proficiency (Marchman,
Martínez, Hurtado, Grüter & Fernald, 2017). Despite this disadvantage, relative exposure
estimates from parental estimates do correlate with the more labor-intensive absolute measures
(Hoff et al., 2012; Marchman et al., 2017) and are the most widely used method for assessing
exposure in bilingual children.
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Parents are most often asked to report on current exposure patterns, e.g. how often the child
spends time in the company of a babysitter presently. However, relative exposure can and
indeed typically does vary over time as children spend more or less time in the company of
different people. Some children whose home language differs from the language used in school
also experience a dramatic shift in their exposure as they enter school years (as is the case in my
participants.) Thus, including cumulative data is important so that changes in exposure over time
are accounted for. Measures that include cumulative exposure have been found to relate more
closely to proficiency than those that do not (Unsworth, 2013). This measure is calculated
similarly to current exposure: parents are asked to describe, though in far less detail, how
children regularly spent their time in previous years of life (e.g. how much time they spent on
average at daycare per week) and what proportion of the time in each context was in the target
language. From this, a measure, most often expressed in years, of cumulative exposure to the
target language is created. Different from the more traditional measures of age of onset, this
represents an estimate of the amount of time that the child has spent with the opportunity for
exposure to a language since birth (e.g. a child of 7 years of age may be estimated to have spent
2.3 years in contexts which presented the opportunity to hear English.) Parents have been found
to reliably report retrospectively on other language phenomena such as language development
milestones of children, lending credibility to this type of estimation (Paradis, Emmerzael &
Duncan, 2010).
1.2.2. Sources of language exposure
Bilinguals generally receive exposure to each of their languages from different sources. One
language – what may be called the minority language – is typically spoken in a more limited set
of contexts or with a more limited number of speakers than the other language – often called the
community language. The most widely studied source of exposure is the home, especially for
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studies of children too young to attend school. In many but by no means all research discussed
here, the minority language is synonymous with the home language in that it is spoken in the
home and it is less widely used than another language outside of the home. However, minority
language will be used in this dissertation to refer to the language spoken less widely than another
language outside of the home. In the discussion of the children studied here, the minority
language is English.
Often in the home, children may receive exposure to the minority language from one or two
parents, siblings or other family members/adults. The amount of minority language exposure in
the home has been found to be a powerful predictor of children’s proficiency in that language
(e.g. De Houwer, 2007). Exposure to the community language in the home, on the other hand,
has a weak or non-significant effect on proficiency in the community language but a negative
effect on proficiency in the minority language (Hammer et al., 2009; Hoff, Rumiche, Burridge,
Ribot & Welsh, 2014). Exposure from parents is the most widely studied source of language at
home, but exposure to the community language from siblings can also make a contribution to
proficiency. For example, community language exposure from older siblings is a positive
predictor of bilingual children’s proficiency in the community language but a negative one on
proficiency in the minority language and the use of the minority language by mothers (Bridges &
Hoff, 2014).
Language exposure from daycare and pre-school has also been shown to increase receptive
vocabulary in children generally, in particular for children coming from low SES backgrounds
(Côté et al., 2013). It can be an important (sometimes the only) source of exposure to the
community language for some bilingual children. Research on the relationship between preschool/daycare exposure and proficiency has found that if the exposure is entirely in the
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community language, it leads to language growth in the community language accompanied with
stagnation in the minority language, even when both languages are associated with high-prestige
and SES is comparable across language groups (Schaerlaekens, Zink & Verheyden, 1995). On
the other hand, bilingual exposure at daycare and pre-school can lead to growth in both
languages. For example, Spanish-English bilingual toddlers who attended bilingual pre-school
outperformed peers matched for SES who did not attend bilingual pre-school on measures of
English proficiency and showed significant gains in Spanish that were comparable to those made
by the group not attending pre-school (Winsler, Díaz, Espinosa & Rodríguez, 1999).
As children grow older, school becomes an increasingly important source of exposure as they
spend a larger proportion of their time at school than in the home. This typically means greater
exposure to the community language, but children may also get minority language exposure in
bilingual schools or extra-curricular activities, which can lead to better outcomes for that
language (e.g. Montrul & Potowski, 2007). As children move through elementary years,
exposure to the minority language at home may decrease, especially the language used among
siblings (Bridges & Hoff, 2014; Jia, Chen, Kim, Chan & Jeung, 2014). Alongside these sources
of exposure, parental exposure continues to be related to outcomes in both languages. In
particular, more use of the community language by parents is associated with lower proficiency
in the home or minority language (e.g. Jia et al., 2014).
Finally, for some children relative exposure will differ significantly between school holidays and
the school year (Cohen, 2016). Thus, holiday time may also be an important source in particular
of minority language exposure.
To summarize, at early stages of development, the home is the most important locus of variation
in bilingual exposure, and in particular, the language exposure from parents is of primary
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interest. As children enter into school years, language use by siblings and out-of-the home
sources of exposure such as school, out-of-school care and extra-curricular activities become
more important. These sources of exposure are more closely linked to the children’s proficiency
in the community language, though for some children (such as most of my participants) who
receive instruction in both languages at school/activities, these sources of exposure may be
linked to proficiency in both languages.
1.3 Language production as a measure of language experience
The vast majority of studies that quantify bilingual children’s language environment and relate
those measures to their language development focus on how much a child hears, not how much a
child speaks a given language. However, in recent years, children’s own production, in terms of
both inter-speaker code-switching and output, has been shown to be closely related to language
proficiency and hence has garnered increased attention from researchers. Note that in this work,
I use production to refer generally to all measures taking into account the frequency with which
children speak in a language.
Language production, like exposure, can be described in direct or relative terms (e.g. word
counts versus proportions of children’s total production). Also like exposure, in nearly all of the
studies relating bilingual language production to language proficiency, it is measured in relative
terms, that is, the proportion of time children spend with the opportunity to speak in that
language. It is calculated in the same way as relative exposure described above; however,
instead of the parent estimating the proportion of time children are spoken to by different
interlocutors in the target language, the parent estimates the proportion of time that children
themselves speak to that interlocutor in the target language. A child whose rates of language
production or output is estimated to be 25% English and 75% French then spends a quarter of
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their time in contexts where they have the opportunity speak to others in English. Again, not
being a direct measure, this is an estimate of the time with the opportunity to speak rather than a
direct measure of how much children actually do speak in that time.
1.3.1 Contexts of language production
With so few studies that document the relationship between language production and language
proficiency in bilinguals, it is difficult to determine the relative importance of the context in
which language production occurs and whether this relationship differs across the two languages.
However, a few generalizations can be made. First, language production may be more closely
related to proficiency as children get older and as their output increases in quantity and
complexity. Indeed the few studies that have found a link between children’s own language
production and their proficiency in that language have involved children of pre-K age or above
(Bedore et al., 2012; Bohman et al., 2010; Cohen, 2016; De Cat & Serratrice, under review;
Sheng et al., 2011). Language production has been found to relate to children’s proficiency in
both the home and community language (Bohman et al., 2010; Cohen, 2016; Sheng et al., 2011).
In particular, community language production with parents has been associated with lower
proficiency in the home/minority language (Jia et al., 2014). Finally, children’s language
production with siblings is related to proficiency in both languages in school-aged children
(Cohen, 2016).
1.4 Theories of language exposure as it relates to language development
Nearly all theories of language acquisition attribute a role to exposure in acquiring a language,
though they vary in how centrally they view this role across different language domains (e.g.
lexical, morphological, and syntactical). Lexical learning, for example, is universally viewed as
a process that is driven by exposure to language given that lexical forms must be learned on an
item-by-item basis under any theory of language acquisition. Theories differ, however, when it
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comes to exposure’s role in developing grammatical competence. Theories of language
acquisition that posit innate triggering mechanisms, on the one hand, predict that exposure will
play a minimal role in developing grammatical competence. Usage-based theories, on the other
hand, view exposure as the driving force behind both grammatical and lexical development.
Proponents of Usage-based theories, thus, point to research finding that exposure predicts
grammatical proficiency to a similar extent as lexical competence as evidence in favor of their
view of acquisition (Hoff et al., 2012; Paradis, 2011). For example, in a study of French-English
bilingual pre-schoolers, the relationship between children’s exposure to their languages and their
grammatical proficiency was similar in strength to that found between children’s exposure and
lexical proficiency in a similar group of children in an earlier study (Thordardottir, 2011; 2015).
However, not all nativist accounts of language acquisition posit triggering mechanisms, and in
fact, some include a role for exposure in setting parameters (e.g. Legate & Yang, 2007).
Furthermore, nativists’ notion of competence differs from the general use of the word as a
synonym for proficiency. In nativist theories, competence refers to mental representations of
language while the more general sense refers to the use of language in communication, what is
called performance in nativist theories. While nativists may predict that exposure plays a
minimal role in developing competence in this sense, this cannot be said for proficiency, or the
use of competence in communication. For example, though children may have a mental
representation for a feature of a language, they may be unable to correctly use this knowledge in
their performance. Therefore, the existence of exposure effects in bilingual children’s
grammatical proficiency may in fact be compatible with both views of language acquisition.
Some have argued, however, that nativist and usage-based theories differ in their predictions for
the acquisition of poverty-of-the-stimulus phenomena, that is rules of a language for which there
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is little or no evidence in the language children encounter (Unsworth, 2014). For example, in a
study of bilingual Dutch-English children (aged 5-17 years), Unsworth looked at scrambling in
Dutch, specifically the semantic constraints that go along with scrambled word order. This is
said to be a poverty-of-stimulus phenomenon because an indefinite noun phrase used in
scrambled word order must be interpreted as specific, and children must learn this without any
negative evidence (i.e. they only encounter the positive evidence of scrambled word order
indefinites having a specific interpretation). This contrasts with a feature of Dutch for which
there is abundant evidence in the child’s input, that is, grammatical gender concord between
nouns and definite determiners. There are two genders, common and neuter, in Dutch, but there
are many exceptions, so the task is largely to learn on a word-by-word basis which determiner is
appropriate. She used two receptive tasks – a grammaticality judgment task and a truth value
judgment task, which diminishes the role of performance factors, in effect, targeting the nativist
notion of competence rather than the general sense, as described above. She finds, as predicted
by innate parameter setting theories, that exposure predicts the mastery of grammatical gender
but not scrambling. To my knowledge, however, this is the only study that addresses a povertyof-stimulus phenomenon as related to bilingual exposure.
Thus, there is little consensus as to which theory of acquisition best accounts for the extant
findings on bilingual exposure and its effect on different types of language proficiency.
Evidence that clearly favors one theory over the other is illusive. In the present study, I do not
attempt to find such evidence. However, adhering to the view that grammatical acquisition
proceeds distinctly from lexical acquisition, I predict that grammatical proficiency will be less
closely linked to measures of language exposure than lexical proficiency.
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1.5 Theories of language production as it relates to language development
In the context of monolingual first language acquisition, neither universal grammar nor usagebased theories posit a central role for language production. Indeed research adopting these
approaches to acquisition often views language production not as a predictor of language
competence but rather as a measure of language competence. Measures of language production
such as MLU and lexical richness are often used to track development rather than predict it. I
discuss the directionality of the relationship between language production and proficiency in the
next section.
In the context of bilingual acquisition, discussion of the relationship between language
production and language development is also rare. One exception is Pearson’s (2007)
hypothesized input-proficiency-use cycle, in which production is said to be important because it
invites more input, i.e. children who produce a language more receive more input in that
language as well. However, this theory cannot explain why language production shows a
different relationship with proficiency than exposure, for example, being more closely linked to
expressive measures than receptive measures. As noted by Carroll (2017), this theory is also
inadequate in the case of bilinguals with high levels of language exposure but low levels of
language production who perform worse on proficiency measures than those with similar levels
of exposure and higher levels of production. She cites the case of Mougeon and Beniak’s (1991)
study of French-English bilingual adolescents in four communities in Ontario. She writes that
despite children all receiving similarly high exposure to French at school, the teenagers
continued to underproduce reflexive pronouns in obligatory contexts, and the extent to which
they underproduced these pronouns was negatively predicted by the number of Francophones in
their community: the fewer Francophones in the community, the less accurate teenagers were.
While Mougeon and Beniak do not provide data on children’s production versus exposure, thus
13

making it impossible to discern if increased exposure or production best explain the varying
levels of proficiency across the four communities, Carroll hypothesizes that it is the opportunity
to produce French that differentiates the four groups.
In the context of second language acquisition, a theory that gives a central role to language
production or output in driving language acquisition has been developed based on research in a
classroom setting, where language production is often much lower than language exposure: the
Output Hypothesis (Swain, 1985, 1995). The hypothesis was formulated in reaction to the
finding that in Canadian language immersion programs, learners who had rich exposure but
spoke French very rarely performed comparably to natives on receptive language tasks (listening
and reading comprehension) but differed in their written productions. The Output Hypothesis
ascribes four functions of language production in building proficiency: fluency building,
hypothesis-testing, metalinguistic awareness raising and noticing (i.e. calling attention to what
the learner does not know).
The context of bilingual acquisition is different from SLA learning in the classroom in important
ways; however, there are two functions from the Output Hypothesis that may also apply in this
context: fluency building and noticing or calling attention to what the learner does not know.
Definitions of oral fluency are numerous and varied in the context of L2 acquisition (see Mizera,
2006 for a review), but generally include the ability to produce language quickly and correctly.
Semantic fluency, for example, can be tested by having participants name members of a category
in a limited time span. Bilingual children may have reduced verbal fluency due to their lesser
single-language production. Adult bilinguals have been found to perform worse on verbal
fluency tasks than monolinguals and this difference has been hypothesized to stem from their
lower single-language production, which in turn leads to weaker links in their lexicon (Gollan,
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Montoya & Werner, 2002). Bilingual children also show impaired lexical access in that they
experience more tip-of-the-tongue (TOT) states than monolinguals and perform worse on
expressive vocabulary measures relative to monolinguals than receptive vocabulary measures
(Yan & Nicoladis, 2007). The authors of this study do not include a measure of bilingual
children’s language production, but they note that “bilingual children may have, on average, less
experience with the motoric representations of words than monolinguals since, on average, they
would spend less time speaking any one language relative to monolinguals.”
There are no studies to my knowledge that look directly at the relationship between bilingual
children’s language production and their fluency. However, bilingual children’s performance on
a test of semantic knowledge that included naming members of a category in both Spanish and
English were predicted by children’s language production (Bohman et al., 2010). It is unclear
though whether in this study, the task involved time constraints needed to assess verbal fluency.
Diminished verbal fluency and lexical access may also explain the relationship found between
language production (and exposure in a combined measure) and scores on a sentence repetition
task in school-aged bilinguals in the U.K. (De Cat & Serratrice, under review). Finally, the
general pattern of bilinguals’ expressive skills being particularly diminished in comparison to
monolinguals and different from their receptive skills may be in part accounted for by
differences in lexical access, which in turn reflect lesser production. With the few studies to date
quantifying language production, however, this remains an empirical question.
Children’s language production may also serve a noticing function. Bilingual children have been
found to differ with respect to their knowledge of grammatical rules, even when this knowledge
is measured receptively. For example, school-aged Spanish-English bilingual children given
grammaticality judgment tasks on English mass/count nouns, Spanish gender marking and that15

trace violations in both languages performed worse than monolingual peers (Gathercole &
Thomas, 2009). Perhaps as Bohman and colleagues (2010) hypothesize, the processing involved
in production but not comprehension “forces a learner to process the language in a way that only
hearing it (i.e. input) does not.” This notion is in line with theories that hypothesize a difference
in language processes involved in comprehension versus production with the former creating
representations that are “good enough,” i.e. not as fully detailed as those created in production
(Ferreira, Bailey & Ferraro, 2002). If bilingual children who produce a language infrequently use
such “good enough” processes in their comprehension of the language, they may not have fully
detailed representations, which could include representations of morphological forms and
syntactic structures.
Thus, I hypothesize that language production will show its influence on language proficiency
through its relationship with verbal fluency/lexical access and through its ability to draw
attention to gaps in learner’s knowledge, or Swain’s hypothesis-testing function. The former
will result in language production relating particularly closely to tasks that require verbal
fluency, i.e. quick and accurate language production, such as picture-naming and sentence
repetition (in terms of verbatim correct). The latter will result in language production relating to
grammatical competence as measured by the ability to produce targeted grammatical forms in
the sentence repetition task.
1.6 The directionality of the relationship between production and proficiency
Thus far, the discussion of how children’s language experience relates to proficiency, in terms of
how much they speak or hear a language, has assumed that language experience is the
independent variable and proficiency is the dependent variable. Yet, not all relationships are
causal, and also, causality may not be in the expected direction. Here I examine the empirical
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bases for positing a causal link between language experience and proficiency and establishing its
directionality. I consider the possibility that increased exposure to English at home leads to
higher proficiency in English, and that, children’s higher English proficiency may lead to family
members using English more when speaking to the child. Likewise, I discuss the possibility that
increased production of English by the child at home may lead to higher proficiency in English,
or conversely, children who have higher proficiency may choose to speak English more often as
a result.
In the case of the relationship between exposure and proficiency there are several reasons why
the direction of exposure to proficiency is more plausible. First, linguistic input is considered an
essential prerequisite for language learning under any theory of language acquisition. That
children use the language spoken around them to learn new words and acquire the grammatical
properties of their languages is uncontroversial. Second, while there is evidence that parents
make adjustments to their speech to accommodate children’s developing proficiency (e.g. Snow,
1972), there is no evidence to my knowledge that the relative proportion of the languages that
parents speak to bilingual children can be predicted by their child’s proficiency in their
languages. On the contrary, parents’ production of the minority language with children has been
found to be stable despite variation in children’s relative proficiency in their two languages (e.g.
Sheng et al., 2011).
In the case of the relationship between children’s production of a language and their proficiency,
the directionality is less clear. As mentioned above, there is growing evidence that children’s
production of a language measured in terms of the proportion of time they spend speaking in that
language is positively associated with proficiency in that language and may be an even better
predictor of proficiency than how much time they spend hearing a language (e.g. Bohman et al.,
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2010). However, in the absence of longitudinal data, it remains unclear whether bilingual
children choose to speak more in the language for which they have higher proficiency or if by
speaking more in one of their languages, they increase their proficiency in that language. Yet
another possibility is that both are true: children prefer to speak in the language for which they
have higher proficiency. This leads to an imbalance in the amount of time they spend speaking
their languages, and over time, may increase the imbalanced proficiency in favor of the language
that they prefer to speak in. In other words, the speaking-proficiency relationship may be
reciprocal. This cyclical relationship between production and proficiency receives support from
research on children’s language choice and its relationship with proficiency, which is discussed
in detail below.
1.7 Relative language production to exposure: inter-speaker code-switching
While language production and language exposure measures within individuals are often highly
intercorrelated (e.g. Bedore et al., 2012), this is not always the case. In fact, for some
populations, significantly lower production than exposure in one of children’s languages is the
norm (De Houwer, 2007; Ribot & Hoff, 2014). Recent studies have found that language
production, in particular how much a child produces relative to how much they hear a language,
may be a better predictor of language dominance (Unsworth et al., 2018) and both concurrent
measures of expressive language skill (Ribot & Hoff, 2014) and expressive language growth
(Ribot et al., 2018) than language exposure or production per se (i.e. output). In the work of
Ribot and colleagues, relative production to exposure was determined by asking parents to report
on how often children reply in the language that they are addressed in; for example, if the child is
addressed in Spanish, how often does the child respond in Spanish. The frequency of this type of
switching, which I call inter-speaker code-switching, represents the relative frequency of
speaking to hearing in a language. Different from the proportion of time spent speaking a
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language, it assesses children’s willingness to speak in a language and captures any discrepancies
in the amount of exposure and production in children. For example, imagine two children who
in an average week spend 10 hours speaking in English to their Anglophone mother and sibling.
For one child, this might constitute responding 100% of the time in English to 10 hours of
English spoken to the child by the mother and siblings. On the other hand, for the other child this
might constitute responding 50% of the time in English to 20 hours of English spoken to the
child by the mother and siblings. If quantified in terms of time spent speaking English, the
children are identical. If quantified in terms of relative production to exposure, the children are
very different, with the latter showing a pattern that according to the cyclical relationship
described above is predicted to lead to lower proficiency over time and also arise from lower
proficiency.
In the present study, I assessed inter-speaker code-switching similarly to Ribot and colleagues by
asking parents to estimate the frequency with which children reply in English when spoken to in
English by their parent. I will further discuss inter-speaker code-switching and how it differs
from other forms of code-switching, in particular, in its relationship to proficiency, in Chapter 5.
1.8 The current study
The present study quantifies several language experience variables in young school-aged FrenchEnglish bilingual children in France and relates those experience variables to proficiency
measures in English. The study has several goals. The first goal is to investigate the relationship
between variation in children’s own production of their languages and their proficiency. The
current study is not longitudinal and thus cannot address the question of the effect of speaking on
building proficiency over time. However, it contributes a cross-sectional snapshot to our
understanding of this relationship by quantifying and relating different aspects of proficiency to
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children’s current frequency of speaking each of their languages, and importantly, children’s
current language choices, manifested in their use (or lack of use) of inter-speaker codeswitching. If a cyclical relationship between willingness to speak, speaking and proficiency
holds as described above, rates of inter-speaker code-switching are predicted to be more closely
related to proficiency than current language production per se (i.e. output) given that it captures
not only variation in opportunities to speak a language (e.g. how much time the child spends with
Anglophone family members) but additionally their willingness (or lack thereof) to speak in that
language. Additionally, this study contributes to our understanding of this type of code-switching
generally by assessing its frequency in school-aged French-English bilingual children in France,
a population in which this phenomenon has not been studied, and relating it to not only
proficiency, but also to children’s self-perceptions and attitudes. Based on prior patterns
reported in the literature, I hypothesize that children will inter-speaker code-switch with parents
more often in the direction of the community language, French, and that attitudes towards codeswitching will be neutral to positive and not closely related to rates of code-switching.
The second goal is to contribute to our understanding of how exposure relates to proficiency
measured both expressively and receptively and in terms of lexical and grammatical knowledge.
My hypothesis is that diminished exposure to English may have differential effects in lexical and
grammatical proficiency and between receptive and expressive modalities. Specifically, I
hypothesize that lexical proficiency will be more closely associated with variation in language
exposure than grammatical proficiency and that expressive proficiency will be more closely
associated with variation in language exposure than receptive proficiency.
The third goal of the study is to better understand the contribution to bilingual proficiency that
several additional factors make so as to better understand variation in the effect of exposure and
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production across children. These factors include social variables such as socioeconomic status,
language prestige and official status, affective factors such as children’s attitudes towards their
languages, the presence of cognates in the two languages spoken by children, overheard
exposure to English from between-parent speech and their working memory, both visuospatial
and verbal. My hypotheses are that as a group, social variables and cognates in French and
English will mitigate the effect of children’s lesser exposure to English, and that some individual
variation will be accounted for by working memory and indirect exposure from overheard
English spoken between parents.
To give context and motivation for these predictions, in the following sections, I review the
extant research on the relationship between language exposure and production in bilingual
children and proficiency with a focus on two domains: lexical and grammatical development.
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2. Method and description of participants
2.1 Overview of method
In a mixed methods design, measures of language experience, proficiency in English, and
working memory were collected in a sample of 5 to 8-year-old French-English bilingual children
living in France. Children’s production of and exposure to English were assessed in separate
parent and child interviews using detailed questionnaires. Children’s proficiency in English was
assessed with three standardized tests. The first is the Peabody Picture Vocabulary Test 4
(PPVT-4), a picture-identification task assessing English receptive vocabulary (Dunn & Dunn,
2007). Second, English expressive vocabulary was assessed with the Expressive Vocabulary Test
(EVT-2) (Williams, 2006), a picture-naming task that has been co-normed with the PPVT-4.
Third, sentence-level proficiency was assessed with the LITMUS (Language Impairment in
Multilingual Contexts) sentence repetition task (Marinis & Armon-Lotem, 2015). Finally,
children’s verbal working memory was assessed with a backward digit recall task and visualspatial working memory was assessed with a computerized version of the Corsi blocks task
(Mueller & Piper, 2014).
Relationships between the dependent variables – English proficiency scores – and independent
variables – children’s working memory and English experience variables (production and
exposure) – were explored through correlational analyses followed by linear regression analyses
of significant correlations.
In this chapter, I present the procedure and a description of participants, followed by a
description of the parent and child questionnaires and descriptive statistics of English exposure
and production that were created from these questionnaires. All other materials are presented in
subsequent chapters alongside the relevant literature review and correlational analyses: the
PPVT-4 and the EVT-2 are presented in Chapter 3; the LITMUS sentence repetition task is
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presented in Chapter 4; the section of the parent and child questionnaires assessing codeswitching are repeated in Chapter 5; the section of the parent questionnaire assessing indirect
exposure to English is repeated in Chapter 6, and finally the working memory measures are
presented in Chapter 7. All materials (in their entirety or sample items) can also be found in
Appendix X.
2.2 Participants
Thirty children participated (19 girls), ranging in age from 5;2 to 8;11 (average age 7;1,
SD=1;1). Twenty-four of the participants were recruited from an international section of a
public school in two suburbs of Paris via a mass email to parents from the school. Fourteen
attended a three-hour weekly after-school program in English and 10 attended an “integrated”
program in which six hours of English instruction are integrated into their weekly schedule at a
French public elementary school. Both programs require that children pass an entrance exam
deeming them “bilingual,” defined as being able to speak, comprehend and, if entering after 7
years of age, write at near-native proficiency in English. The remaining six participants were
recruited via word of mouth or were the younger siblings of participants attending the
international section.
Nearly all children had at least one Anglophone parent: 18 children had one native Francophone
and one native Anglophone parent; 3 had one native Franco-phone and one non-native
Anglophone parent; 7 had two Francophone parents and 2 had two Anglophone parents. Only
two families had a parent for whom neither French nor English was their native language; in both
cases, the parent did not speak the third language to the child regularly (less than 10% of the
time, e.g., only when in the presence of a grandparent who lived outside of France).
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All children were exposed to English and French before the age of 3. This cutoff was imposed to
control for the effect of age of acquisition (AoA). In a similar study of exposure effects,
Thordardottir (2011) found that AoA effects were not found in children exposed to a language
before 3. She compared a group of early (first exposure at 0-6 months) and late onset (first
exposure at 20-36 months) French-English bilinguals matched for their overall amount of
exposure to English, and found no group differences in their performance on English proficiency
tasks. Only one child whose mother expressed interest in the study was not able to participate
due to being first exposed after the age of 3.
Children were from mid to high SES backgrounds. Over three-quarters of parents possess an
advanced degree (the equivalent of an American Master’s degree or higher) and all but one
possess the equivalent of an American bachelor’s degree.
Table 1: Parent Education Level (N=60)
High school

Bachelor’s

Master’s

Doctoral or
equiv.

Mother

0

8

16

6

Father

1

5

17

7

2.3 Procedure
Parents who expressed interest in participating were asked to verify that their children were
eligible to participate, i.e. had exposure before age 3 to both languages and received less than
10% exposure to a third language. These criteria were also expressed in the recruitment
materials. They were then asked to schedule three sessions with the experimenter using an
online scheduling app:
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1. a 30-minute parent interview in which the parent exposure questionnaire was to be
completed
2. a 30-minute experimental session with the child in which the receptive and expressive
vocabulary tasks were to be administered
3. a 30-minute experimental session with the child in which the sentence repetition task,
working memory tasks and child questionnaire were to be administered.
In session 1, the parent questionnaire was done in person or on the phone. Sessions 2 and 3 were
done at the school after the end of classes in a quiet, empty room or at the child’s home. All
sessions 2 and 3 were scheduled no more than four weeks apart.
In session 2, the PPVT and EVT tests were administered using the physical versions of these
tests. The child sat at a desk catty-corner to the experimenter with the flip-book facing them and
the experimenter recorded scores on a paper answer sheet not visible to the participant. The tests
were delivered in counterbalanced order.
In session 3, the LITMUS SR task was administered via Powerpoint presentation on a laptop.
The child was seated in front of the screen and wore headphones. The testing session was
recorded and later transcribed and scored by the experimenter.
The Corsi block test was administered with the same laptop with the child seated facing the
computer. The child was given an external mouse to click on the block sequences to make the
task easier.
The digit recall task was administered orally by the experimenter using a list in Excel not visible
to the child. If the participant asked to do the task in French, the experimenter, a highly proficient
speaker of French, spoke with children in French for a few minutes first, to allow time for them
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to adjust to the change in language. The three tests in session 3 were also delivered in
counterbalanced order.
The child questionnaire was administered orally at the end of Session 3.
2.4 Exposure and production materials
2.4.1 Parent questionnaire: content
A modified version of the BiLEC (Bilingual Language Experience Calculator; Unsworth, 2013)
was used to gather information about children’s exposure and production of English. This
questionnaire was administered by the experimenter to one or two parents in person or on the
phone and took approximately 25 minutes to complete. In it, parents are asked to estimate how
much English is spoken by and to their child by different interlocutors currently and in the past
and to give detailed information about their regular schedule (now and in previous years of life.)
From this information, estimates of the quantity of English exposure and production in different
domains are calculated.
The BiLEC was modified from its original form in the following ways:
1) Questions about the quality of the English spoken to and by the child were omitted. While
quality of exposure has been shown to play a role in bilingual language development (see
Unsworth, 2016 for a review of these findings), the scope of this study was limited to analyzing
effects of quantity of exposure and production.
2) Between-parent speech: Parents reported on the proportion of time they spend currently and
spent cumulatively speaking with their partner (if they both live in one home) in English, and
this information was used to estimate the time overhearing speech from between-parent
conversations.
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3) Production (output) at home and school: The BiLEC in its original version creates only one
quantitative measure of production: proportion of output in English at home. Using parent and
child estimates of time spent speaking and hearing English at school with friends and teachers,
an estimate of output or time spent speaking English was calculated for combined home and
school contexts.
4) Inter-speaker code-switching: A question about children’s inter-speaker code-switching in
English was added.
The parent questionnaire can be divided into six parts.
Part 1: Exposure and output estimates
The parents were asked for all people who regularly interact with the child at home, including
parents, siblings, other adults such as grandparents or in-house childcare, first to estimate the
proportion of time each interlocutor addresses the child in English and then second, to estimate
the proportion of time the child addresses the interlocutor in English (e.g. What proportion of the
time do you address [child] in English? What proportion of the time does [child] speak back to
you in English?) Additionally, for children who live with two parents, the parent was asked what
proportion of the time the parents speak to each other in English as noted above.
Next, the parent is asked the same two questions for interlocutors the child regularly meets
outside of the home. For example, the parent is asked to estimate what proportion of time the
child speaks with their teacher in English. Note that the questions about school were modified
slightly to accommodate the fact that most of my participants attend two types of school: a
French public school in which English is rarely spoken and an English-speaking “section” or
class, in which English is the language of instruction. The English school time is either
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integrated into their regular school time or occurs outside of school hours on Wednesday
afternoon when their regular school is closed. The former comprises six hours of instruction per
week and the latter three hours per week. To avoid having parents and children do the difficult
task of estimating an average for school across these different school language environments,
English school and French school estimates were asked about separately and then combined in
the calculation for a global estimate of English used at school.
Part 2: Estimates of holiday time
The next section of questions addresses the time spent on holiday. First the parent was asked to
calculate how many weeks per year on average the child spends on holiday, defined as time
spent out of school not in special holiday childcare provided by the school which was counted as
in-school time. Then, the parent was asked to estimate what proportion of the child’s time is
spent in English during time on holiday.
Part 3: Description of child’s weekday/weekend schedule
In the third part, the parents were asked to describe the child’s weekday and weekend schedule
and for each part of the day, whom the child spends time with. The parents were led through the
process to make it more manageable with questions like What time does [child] wake up in the
morning? Who is present at that time? followed by At what time does the child leave for school?
Does anyone leave before her? Notes were taken during this question and answer session and
after the interview ended, the researcher filled in a timetable of the child’s average weekday and
weekend days.
Part 4: Extra-curricular activities
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In another section, the parent was asked to estimate the amount of time per week the child spends
in extra-curricular activities, with friends outside of school, reading either alone or with parents,
and watching screen entertainment, and for each of these activities what proportion of that time
is spent in English (e.g. How much time does the child spend with friends outside of school? How
much time with those friends is spent in English?).
Part 5: Language history
Next, the parent was asked to describe the child’s language history. This was achieved by first
asking, for each prior year of life, the number of days per week spent in daycare or with a nanny,
and second, what proportion of that time was spent in English. Parents were also asked for the
number of hours and proportion of time spent in English with a babysitter or other out-of-school
caregiver (e.g. grandparents). Next, the parent was asked to describe any changes in the amount
of time each interlocutor at home spent speaking to the child in English (or one another for
parents) over each previous year of life. Note that exposure and output were not asked about
independently in order to facilitate the parent’s recall of these retrospective estimates.
Part 6: Frequency of inter-speaker code-switching
Finally, the parent was asked how often the child replies to them in English when addressed in
English using the 5-point-scale mentioned above. The question was phrased: When [the Englishspeaking parent or parents] speak to your child in English, does she reply in English: 1- always,
2- almost always, 3-half of the time, 4-rarely or 5-never? This part of the questionnaire is
further discussed in the chapter on code-switching and proficiency (Chapter 5).
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2.4.2 Child questionnaire: content
Children were given an oral questionnaire at the end of their last session with the experimenter.
The objective of the child questionnaire was to gather information on attitudes, preferences, and
identity as well as exposure and production estimates similar to those obtained in the parent
questionnaire. Two questions addressed code-switching habits and attitudes towards codeswitching. It took 5-10 minutes to administer and contained 14 multiple-choice questions on
preferences, attitudes and identity and asked two questions about production and exposure for
approximately 10 interlocutors, depending on the number of family members/caregivers in
regular contact with the child. There were also 5 questions about extracurricular activities. The
entire questionnaire is found in Appendix X.
The questionnaire was based on a questionnaire administered to children of a similar age and
background by Cohen (2016). She found that the estimates given by her 7-year-old participants
on their own production and exposure to French and English at school were significantly
correlated with their performance on proficiency measures in those languages, indicating that
children can accurately report these data about themselves.
Children were also asked, for each interlocutor mentioned in the parent questionnaire, how much
they spoke to the person in English using a 5-point scale. The question was posed like this:
I want you to tell me what language you use when you speak to different people. Choose one of
these answers: always in French, in French more often than English, in French and English
equally, in English more often than French, always in English.
After answering this question for all interlocutors, the question was rephrased to obtain estimates
of the child’s exposure. The question was phrased as follows: Now I want you to tell me what
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language other people use when they speak to you. Choose one answer. The same options as
above were repeated.
Children were asked to assess their own language proficiency. They were first asked whether
speaking English was for them: 1) very easy, 2) easy, 3) not easy and not difficult, 4) difficult or
5) very difficult. Then the same question was asked substituting speaking with understanding,
reading and writing English. After, the same four questions were asked about French. These
data aimed to assess which language these children feel is their dominant language.
Then, children were asked questions about their preferences for their languages, their habits and
attitudes with respect to code-switching, and which language they identify more strongly with.
For language preferences (1), code-switching habits (2) and attitudes towards code-switching (3),
they were asked which of the following statements were true for them:
1.
a. I like English more than French.
b. I like English and French equally.
c. I like French more than English.
d. other
2.
a. I never speak both French and English in the same conversation.
b. I sometimes speak both French and English in the same conversation.
c. I always speak both French and English in the same conversation.
3.
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a. I like speaking both French and English in the same conversation.
b. I don’t mind speaking both French and English in the same conversation.
c. I don’t like speaking both French and English in the same conversation.
One question about their identity was asked: Imagine a family member asks you if you feel more
French or more English (British/American/Australian, etc.), what do you reply?
a. I feel more English.
b. It’s the same. I feel French and English.
c. I feel more French.
d. I feel….
Children were encouraged to give comments in addition to these answers if they felt the options
did not adequately describe them.
The proportions of time spent speaking to and being spoken to in English from the child
questionnaire were compared against the parents estimates and a consensus measure was created
in the following way: for the home estimates, if the child’s estimate was more than 20% higher
or lower than the parent’s estimate, the parent was contacted by email to verify their estimate and
in cases where the estimate from the parent still differed by more than 20% from the child’s, the
two were averaged. For the school estimates, the child’s estimates were assumed to be more
reliable. (Several parents expressed that they were unsure of how much children spoke English at
school given they are not present.) If they differed by more than 20% from the parent’s estimate,
the child’s estimate was used. Child and parent estimates were highly correlated (e.g. English
exposure estimates for the mother by child and parent: r= .92, df=27, p<.0001). Lack of
consensus was rare for home and school estimates: only two parents were contacted by email to

32

verify their estimates for the home context. In the school context, despite parents expressing their
uncertainty on this estimate, parent estimates differed by more than 20% from child estimates in
only five children.
2.5 Exposure and production (output) calculations
2.5.1 Time with all interlocutors in English in an average week
Exposure and output measures are calculated based on estimated proportion of time spent
speaking and hearing English from all interlocutors the child habitually interacts with and the
amount of time the child spends in the presence of these interlocutors in an average week.
I give a sample calculation in Table 2. The child’s weekday schedule is documented using 30minute periods. For each period, the people present are noted (Who is present? columns in Table
2). The period of time is then split by the number of speakers present (e.g. mom, dad and brother
= 3, Number of people present in Table 2) and the result (e.g. 10 minutes or .17 hours) is added
to each speaker’s column in a grid tabulating time spent with the different speakers (e.g. .17
hours is added in time spent with mom, dad and brother columns). The same procedure is done
for the average weekend schedule, but in this case, the day is split into 1-hour time periods given
that children’s weekend schedules tend to be less structured than on weekdays.
Then, the number of hours spent with each speaker in an average week are tabulated (e.g. 2.4
with mother per day on weekdays, 5.1 per day on weekends, and 22.3 total).
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Table 2: Example calculation of current time spent by speaker without the between-parent
overheard speech modification
Who is present?

Time spent with different
speakers

Mother

Father

Sibling 1

Number
of people
present

Mother

Father

Sibling

1

1

1

3

.17

.17

.17

7:30-8:00 0

1

1

2

0

.25

.25

22.3

15.2

19.5

07:0007:30

…
Total
contact
hours

As previously noted, the BiLEC parent questionnaire was modified in order to capture the effect
of indirect exposure from between-parent speech. This modification applied to the calculation of
time spent with different speakers in calculating exposure measures only. All output measures
were based on calculations of time spent with speakers in the manner described above.
The first step of this modification was to add a column in the tableau detailing the child’s
schedule (columns represent speakers present and rows represent a given time period) to be filled
when both parents are present with the child. This represents the fact that in these time periods,
the child is exposed to speech between the parents as well.
The second step was to divide the child’s time for this period across all speakers present,
including the collectivity of the two parents if the column above was filled. The calculations in
the BiLEC for this portion assume that children’s time is spent equally speaking and hearing
language from each speaker present; thus, the time is always divided up equally among the
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number of speakers present. However, indirect exposure from overheard speech has been found
to on average make up proportionally less of overall exposure than child-directed speech.
Specifically, the number of words in the child’s language environment directed to them is on
average more than those spoken around them but not directed to them (Weisleder & Fernald,
2013; Shneidman, Arroyo, Levine, & Goldin-Meadow, 2013). To reflect this, in dividing up the
time amongst speakers present, the between-parent entity was counted as half of a speaker. In the
example in Table 3, the child is in the company of the mother, father and sibling from 7:00-7:30;
thus, the half hour is divided by three full speakers and one half speaker: mother (1), father (1),
sibling (1) and the between-parent entity (.5). Thus, .14 of an hour (or 8.4 minutes) are added to
the time the child spends with the mother, .14 of an hour to the time spent with the father, .14 of
an hour to the time spent with the sibling and .07 of an hour to the time spent in the presence of
both parents.
Table 3: Example calculation of current time spent by speaker with the between-parent
overheard speech modification
Who is present?

Time spent with different speakers

Mother Father

Sibling

Both
parents

Number of
people
present

Mother Father

Sibling
`

Both
parents

07:0007:30

1

1

1

1

3.5

.14

.14

.14

.07

7:308:00

0

1

1

0

2

0

.25

.25

0

21.7

15.2

19.5

6.5

…
Total
contact
hours
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After time spent in the presence of all interlocutors the child interacts with regularly in an
average week has been tabulated, this is multiplied by the estimated proportion of time spent
speaking or hearing English with each speaker to yield the amount of time spent in English per
speaker per week.
It is worth mentioning two potential issues of this method of estimation at this point. First, it is
assumed that children divide their time equally in their linguistic interactions with all people
present aside from the inferior weighting of the between-parent presence in the calculation of
indirect exposure. In fact, interlocutors may vary in their relative talkativeness, including the
child herself and the amount of speech children hear may vary widely across individuals (e.g.
Weisleder & Fernald, 2013). Furthermore, situational factors may influence the amount of time
the child speaks with different interlocutors. For example, parents may produce more speech
directed at the child during meal times while siblings may produce more speech in the time just
before meals. Parent diary data or language samples could potentially capture this type of
variation and a basis for dividing up the child’s time taking into account family member’s
talkativeness, but this would add considerably to administration time and is not possible in
studies that rely solely on questionnaire data. Parents, of course, could estimate the talkativeness
of the household members, but it remains to be seen whether these estimates would be reliable.
Thus, allocating time equally across interlocutors, at the moment, is a necessary abstraction for
questionnaire data.
Second, for exposure and output estimates, each time period in the child’s average week is
divided up by the speakers present with the child in that period. For example, a half-hour period
in the presence of the child’s mother and sister would be divided by two: 15 minutes added to
time spent with the mother and 15 minutes added to the time spent with the sister. The same total
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time spent per speaker is then multiplied by the estimated proportions of time spent speaking and
hearing the target language to yield total time speaking and hearing English per week. However,
this assumes that in one single half hour the child both speaks to and is spoken to for a full 30
minutes, clearly not a realistic possibility. However, the BiLEC was constructed in this way
presumably because the final number of hours spent speaking and hearing English are not
intended to be used per se but rather to derive relative proportions of time spent in each
language. It is important to keep in mind though when interpreting these proportions that an
estimated exposure level of 50% English does not mean the child spends half of their waking
hours hearing English spoken to them. Rather it should be understood as indicating that of the
time the child is spoken to, an estimated 50% of that speech is in English.
Below how the estimated proportions are calculated is detailed.
2.5.2 Exposure and output estimates across multiple contexts
2.5.2.1 Exposure at home
Having calculated the amount of time spent hearing English on an average weekday and
weekend day from each speaker at home, these figures are multiplied by 5 and 2 respectively to
yield the total number of hours spent hearing English at home weekly. Then, this is divided by
the total number of hours spent with those speakers in a week, yielding an overall proportion of
time spent hearing English while at home. Notice here the denominator is the total hours spent
with speakers from home (mother, father, siblings, grandparents, in-house childcare) even if that
time is spent outside of the home (e.g. on the way to school).
2.5.2.2 Exposure at home and school
The second global exposure measure is exposure at home and school, which is the proportion of
the child’s time spent hearing English across the home and school contexts. This is calculated by
adding the time spent hearing English at school – in this study, two figures, time spent hearing
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English at English school and time spent hearing English in French school – to the amount of
time spent hearing English at home.
Differently from the home calculation, it is easier to estimate the proportion of time children and
teachers spend talking at school, especially in a public-school context which follows a fairly
traditional pedagogy. Thus, it was assumed that at school, students speak to one another 1/3 of
their time while teachers speak to students the other 2/3 of the time. From my experiences
teaching and observing teachers in French public schools, I find this a good estimate. While it is
true that this ratio may vary across teachers, this figure is assumed to be an average and is a
necessary abstraction given that parents would be unable to reliably report on teacher’s relative
chattiness. The number of hours hearing English at school is calculated by multiplying the
number of hours at school per week by .67 and multiplying this by the proportion of time the
teacher spends speaking to the child in English. Then this is added to the number of hours at
school multiplied by .33 times the proportion of time the child hears English from classmates. A
total number of hours hearing English is calculated and added to the total number of hours
hearing English at home and this is divided by the total number of waking hours for the child.
The total waking hours is taken from the grid detailing the child’s schedule and people present. It
is the sum of hours that the child is in the presence of at least one person.
2.5.2.3 Exposure at home, school, out-of-school activities and holidays
The third measure is exposure at home, school, out-of-school activities and holidays. It takes into
account the amount of time the child spends hearing English while doing activities such as
watching films or television, reading books, participating in clubs or sports and spending time
with friends. The parent provides the number of hours doing these activities on average weekly
and the proportion of which these activities are done in English, yielding a total number of hours
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spent at activities in English weekly. This is then subtracted from the total number of waking
hours, and the home-school ratio is calculated again without those hours. Then the activities
hours are added to the numerator and denominator and another proportion is calculated for the
time with activities included. For example, let’s imagine a child who spends .40 of their 100
waking hours at school and home hearing English and 6 hours of 10 hearing English while doing
activities. First, the home-school hours are re-calculated with the activities hours removed (10010=90, multiplied by .4 yields 36 hours of English exposure) and then the activities hours are
added (36+6 =42) and divided by the total waking hours (42/100) yielding a proportion of time
at school, home and activities in English (.42).
Next, time on holiday is accounted for in the following way. The number of weeks on holiday
are estimated by the parent as well as the proportion of this time spent in English (e.g. 6 weeks
and 50% in English speaking contexts).
First, the total number of holiday weeks is multiplied by the ratio of English exposure (e.g. 6
weeks multiplied by .5, yielding 3 weeks of English time.) This amount of time is subtracted
from the total number of weeks per year (e.g. 52-3=49 weeks) and the remaining weeks are
multiplied by the ratio of English at home, school and in activities (e.g. 49 weeks multiplied by
.42 or 20.6 weeks). The number of weeks in English accounting for home, school and activities
is then added to the number of weeks in English on holidays for a total amount of time in English
per year (e.g. 20.6+3 = 23.6). This is divided by the total number of weeks per year (e.g.
23.6/52=.46) to yield the English exposure ratio for home, school, activities and holidays.
2.5.2.4 Proportions versus amounts
The BiLEC (parent questionnaire) generates figures for time spent speaking and hearing English
across different contexts and with different interlocutors that are almost always (except
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cumulative exposure) proportions. However, given that proportions are not normally distributed,
I chose to use amounts in final analyses. The amounts are simply the proportions for each
context combined with the child’s waking hours, so they correlated with one another perfectly.
We present these data in the description of the results for the reader’s reference but recall that
due to the way in which these data are estimated, one must interpret them as time in which
children may be spoken to in English but that the absolute amount of time spent hearing English
is 1) undeterminable from questionnaire data alone and 2) likely to be much lower than these
estimates.
2.5.2.5 Output at home and at home and school
To calculate the proportion of time spent speaking English at home, I followed the same steps as
described above for time spent hearing English but instead of multiplying the amount of time
spent with each speaker weekly by the proportion of time they speak to the child in English, it is
multiplied by the proportion of time spent being spoken to by the child in English. For example,
if a mother reports that her child speaks to her in English 50% of the time and spends 20 hours a
week with her child on average, that adds 10 hours of English output to the grand total of time
spent speaking English. After summing the time spent speaking English to all speakers in the
home, this number is then divided by the number of hours spent with these speakers to yield the
proportion of time spent speaking English (output) at home.
We added an additional measure to the BiLEC, which calculates the amount of time spent
speaking English at home and at school. This is calculated in the same way as exposure at home
and school was calculated, but using the estimates for proportion of time spent speaking to
children and teachers at school given by the parent and the child.
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The amounts of time spent producing English were calculated in the same way as the amounts of
time spent hearing English: for home, the amounts of time spent with each speaker weekly were
multiplied by the estimated proportion of time the child speaks to that person in English. Then,
speakers from the school context are added into the second figure.
No data was collected for the amount of time spent producing English when on holiday.
2.5.2.6 Cumulative length of exposure
The last measure is the amount of time the child spent hearing English (exposure only) over
previous years of life. For years 0-3, the parent provided the number of days weekly at daycare
(or with a nanny), what proportion of that time was spent hearing English, and the proportion of
time spent hearing English from all speakers in the home, including the speech between parents.
Children enter school at age three in France, thus from three onward, parents provided the
number of days weekly at school and hours weekly in out-of-school care and proportion of time
spent hearing English in these contexts and per speaker at home. Finally, they also provided the
average proportion of time spent in English on holiday for each year since birth.
First the average proportion of time spent hearing English at home is calculated per year of life
by averaging across all speakers and as in the current exposure measures, counting betweenparent speech as half a speaker. Then, the number of hours spent in each context outside the
home are calculated. Total waking hours for children in each year of life are provided in the
BiLEC, based on data on children’s sleeping patterns for younger years and a large study of
bilingual children by Unsworth and colleagues (2014) for older children. Time spent in daycare
is assumed to be 8 hours a day on average with the average number of hours asleep at that age
subtracted. Hours spent in school are based on the standard school day for children in France in
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nursery school (ages 3-5) and primary school (ages 6-11), i.e. 24 per week, and the number of
weeks spent in school for public schools, i.e. 36 weeks.
Thus, the proportion of the year which the child spends at daycare/school, home, out-of-school
care and on holiday are calculated. Then this is multiplied by the proportion of English exposure
received in each context, and the total for all years up to now is the cumulative length of
exposure.
2.6 Exposure and production descriptive results
The following measures of English exposure and production were estimated from data collected
in the parent and child questionnaires:
1. Current exposure at home (proportion and amount in hours weekly)
2. Current exposure at home and school (proportion and amount in hours weekly)
3. Current exposure at home, school, out-of-school activities, and holidays (proportion and
amount in hours weekly)
4. Current output at home (proportion and amount in hours weekly)
5. Current output at home and school (proportion and amount in hours weekly)
6. Cumulative length of exposure (in years)
The organization of this section reflects the steps in calculating the variables used in the analysis.
First, the parents’ estimated proportions of time a child speaks or hears English across
interlocutors and contexts currently is presented. Next, the amount of time spent in each context
and with each interlocutor is presented. Combining these two figures, the amount of time
speaking and hearing English with those interlocutors, including indirect exposure from
between-parent conversations, is presented. Next, global (across all interlocutors) figures for the
time spent speaking (output) and hearing (exposure) English, taking into account a range of
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factors from between-parent speech to time spent in activities to time spent on holiday are
presented. Lastly, children’s cumulative exposure to English is presented. Note that what is
referred to here as exposure is called input in the BiLEC’s terminology. I use production in a
general sense to describe all measures of children’s own verbal productions, and output is used,
as it is in the BiLEC, to refer specifically to the relative amount of time children produce in a
language.
2.6.1 Estimated proportion of time in English per interlocutor
Below are the estimates given by the parent and cross-verified with children’s estimates for the
proportion of time that the child spends speaking and being spoken to in English with
interlocutors at home (Table 4) and at school (Table 5). Note that all children spent time
regularly with a mother and a father; thus, correlations involving parents include all participants.
However, three participants were only children and one child had one sibling who was preverbal,
being 9 months of age. Thus, for the siblings’ calculations, these four children were omitted.
In the home environment, children spend over half of their time speaking and hearing English
from their mother, less than a third of their time speaking and hearing English with their father
and even less time speaking and hearing English from siblings. Across all interlocutors, the
amount of time spent hearing English is estimated to be higher than the time spent speaking
English, indicating that these children hear more English than they speak in the home. The
between-parent conversations they overhear are in English on average half of the time. However,
it should be noted in interpreting these averages that the range and SD measures show a large
range and amount of variation within the children’s exposure and production of English.
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Table 4: Estimated proportions of current English exposure and output by speaker at home
(N=30)
Exposure
from
mother

Output to
mother

Exposure
from
father

Output to
father

Exposure
from
siblings

Output to
siblings

Between
parents

Mean

.67

.58

.30

.24

.22

.20

.56

Range

.1-1

.05-1

0-1

0-1

0-.95

0-.95

0-1

SD

.42

.42

.42

.39

.28

.28

.44

Table 5: Estimated proportions of current English exposure and output by speaker at French and
English school (N=30)
French school
Exposure from
teacher

Output to
teacher

Exposure from
children

Output to
children

Mean

.00

.00

.01

.01

Range

0-.1

0-.1

0-.15

0-.15

SD

.02

.02

.03

.03

English school
Exposure from
teacher

Output to
teacher

Exposure from
children

Output to
children

Mean

1.00

1.00

.72

.76

Range

1-1

1-1

0-1

0-1

SD

.00

.00

.32

.29

2.6.2 Amount of time spent with home interlocutors and at school
The amount of time children spend on average with members of the home and at school is
presented below. Only parents and siblings are presented as time with any other family members
was negligible; for example, only four children spent time weekly with grandparents. Children
spend more time with mothers and siblings than with fathers and the most of their time is spent at
school, nearly twice as much as with any family member.
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Table 6: Amount of time spent with home interlocutors and at school in average weekly hours
during the school year (N=30)
Mother

Father

Siblings

School
(including afterschool care)

Mean

17.8

11

17.2

36

Range

8.1-32.7

4.3-20.2

3.4-26.5

26-47.5

SD

6.2

3.9

5.2

6.6

2.6.3 Current exposure and output by speaker including between-parent overheard speech
Parent/child estimates of proportion of time spent speaking and being spoken to in English were
combined with the amount of time spent with each interlocutor or in a school context to yield
average weekly time spent hearing and speaking English for each interlocutor, including the
presence of both parents as a measure of indirect exposure. The amounts are presented in Tables
7 and 8.
Table 7: Average amount of English exposure in hours per week by speaker (N=30)
Mother

Father

Siblings

Both parents
(indirect
exposure)

Mean

12.6

3.76

4.01

2.64

Range

0-32.7

0-20.2

0-18.5

0-8.3

SD

9.55

5.86

5.68

2.45

Table 8: Average amount of English output in hours per week by speaker (N=30)
Mother

Father

Siblings

Mean

12.14

3.72

4.4

Range

0-34.7

0-22.8

0-18.8

SD

10.33

6.41

5.89
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2.6.4 Current exposure and output by context
The amounts of time spent in English per interlocutor in the home were totaled and divided by
all time with those speakers to give a global estimate of the proportion of time the child spends
speaking and being spoken to in English at home. The calculations for the additional contexts are
described in detail in section 2.5. The figures in parentheses shown in Table 9 show that adding
contexts to the calculation gradually increases the amount of time spent in English, while the
proportion of time spent in English decreases upon adding school. This is expected given that
these children spend the majority of their school time hearing French. Adding vacation time,
however, which for many children is spent with family in English-speaking contexts, increases
the proportion of time hearing English.
Table 9: Current English exposure across contexts in proportion of time (amount in average
hours weekly) (N=30)
At home

At home and school

At home, school,
activities, and
holidays

Mean

.44 (24.36)

.30 (28.79)

.34 (32.67)

Range

0-.99 (0-59.74)

.07-.62 (6-64.02)

.14-.64 (12.91-61.05)

SD

.24 (14.99)

.15 (14.73)

.14 (13.76)

The above figures take into account the amount of time spent hearing English from betweenparent conversation, as described in the previous section. Below the proportion and amounts of
English exposure across all contexts (home, school, activities and holidays) are shown before
and after the inclusion of between-parent speech. The difference is small, indicating that
between-parent conversations make up a small proportion of children’s overall exposure to
English.
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Table 10: Mean (SD) of current English exposure levels with and without indirect exposure
accounted for
Without indirect exposure

With indirect exposure

Weekly hours

Proportion

Weekly hours

Proportion

30.58 (12.80)

0.32 (0.13)

32.67 (13.76)

0.34 (0.14)

Holiday time increased children’s overall English exposure by 4% as seen in Table 9. These
children spend on average over six weeks on holiday away from school, approximately half of
which time is spent in English. Many parents reported that holiday time was spent visiting family
in English-speaking environments such as the United States, Canada and the U.K., which
significantly increased their exposure to English.
Table 11: Mean time on holiday per year and proportion of holiday time spent in English (N=30)
Weeks of vacation

% Time spent in English

Mean

6.10

0.50

Range

2-11

0-0.8

SD

2.71

0.21

Two global proportions of time spent speaking English (output) were calculated, as well as the
corresponding amounts, and are presented below. Being measures of the child’s production
rather than exposure, the effect of indirect exposure from between-parent conversations was of
course not included. These estimates are lower than corresponding estimates for hearing English
(exposure), and paired t-tests show the difference to be significant (t = -7.81, df = 29, p<.001).
On average these children spend 6% less time speaking English at home than hearing it. Notice
that for exposure, the amount of time spent speaking English increases when considering the
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school hours by about 4 hours, but the overall proportion of time spent speaking English
decreases significantly.
Table 12: Current English output across contexts in proportion of time (average hours weekly)
(N=30)
Home

Home and school

Mean

.38 (20.29)

.26 (24.84)

Range

.0-.98 (0-57.48)

.03-.6 (2.85-61.98)

SD

.27 (16.01)

.16 (15.78)

2.6.5 Cumulative length of exposure
The amount of time children have spent in English over their lifetime was also calculated. On
average, these 5 to 8-year-olds had spent an estimated 2.86 years in English, ranging from 0.79
to 6.81 years with a standard deviation of 1.29 years (N=30).
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3. Language experience and vocabulary in bilingual children
3.1 Motivation and methods for research on vocabulary development in bilinguals
Children must be exposed to words in order to understand them and use them. Thus, a natural
starting place for investigating the effect of variation in exposure on language development is the
lexicon. Indeed, this has been one of the most heavily studied domains by researchers
investigating exposure’s link to bilingual language development. Understanding this domain of
bilingual children’s development is also essential to improving their academic outcomes given
that children’s receptive and expressive vocabulary skill have been found to predict other areas
of academic achievement such as proficiency in arithmetic, reading and spelling (Smith, Smith &
Dobbs, 1991) as well as literacy acquisition (Swanson, Rosston, Gerber and Solari, 2008).
Understanding how bilingual vocabulary development proceeds differently from monolinguals
can also help educators and clinicians distinguish typically from atypically developing bilingual
children (Thordardottir, Rothenberg, Rivard, & Naves, 2006).
Several vocabulary assessment tools are available which have been standardized on a large
number of monolingual children and are relatively easy to use. While vocabulary assessments
that are designed for use with bilingual children are available, the vast majority of the research
on bilingual vocabulary development use assessments designed for monolinguals. Here I present
the most widely used methods, which will be mentioned repeatedly in the following sections
reviewing the literature on bilingual lexical development.
For children under the age of three, the most widely used method is parental report of words that
the child understands and produces, such as the one that is part of the MacArthur Bates
Communicative Development Inventories (CDI). The resulting word lists serve as estimates of
expressive and receptive vocabulary size. For children above three, standardized tests usually
involving picture-naming and picture-ID tasks are most often used. One test in particular has
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been used extensively for measuring bilinguals’ receptive vocabulary: the Peabody Picture
Vocabulary Test (PPVT). There are several expressive vocabulary tests that are commonly used,
for example, the PPVT’s expressive equivalent the Expressive Vocabulary Test (EVT) and
Expressive One-Word Picture Vocabulary Test (EOWPVT) are two that have been widely used.
These tests are designed to be used with monolinguals; however, recently vocabulary
assessments designed for bilingual populations have also been developed (e.g. Cross-linguistic
Lexical Tasks (CLT), Haman, Łuniewska, & Pomiechowska, 2015). These measures aim to
control for potentially confounding variables such as the effect of cultural knowledge (or lack
thereof) and the presence of cognates on bilinguals’ performance on vocabulary tasks. However,
these measurements at present do not provide norming data nor have an equivalent range of age
appropriateness to measurements such as the PPVT, and hence are not as widely used.
3.2 Overview of exposure effects in vocabulary in bilingual children
Bilingual children’s lexical knowledge is distributed over two languages. They also often get
exposure to their languages in complimentary contexts, e.g. exposure to one language may be
limited to the home. This pattern of diminished context-specific exposure has been linked to 1)
smaller vocabulary sizes than monolingual peers when only one language is taken into
consideration and 2) differences in the types of words children know, e.g. words typically used in
the home versus words typically used at school. These patterns in vocabulary knowledge in
bilinguals have been found across wide range of ages, L1s and social contexts (Bialystok et al.,
2010). The pattern of less exposure leading to smaller vocabulary sizes is fairly well-established,
yet it is insufficient to explain the variation seen in lexical task performance in bilingual children
across languages, ages and social contexts. First, some bilingual children have been found to
perform comparably to monolingual peers on vocabulary assessments while others perform
consistently worse. More studies are needed to understand what leads to these different
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outcomes. Second, the relationship between the amount of exposure to a language and
vocabulary size is not linear. It may be weak to non-existent in some bilingual children with
higher levels of exposure (e.g. Thordardottir, 2011). Also, the relationship between exposure
and vocabulary size is different depending on whether vocabulary is measured expressively or
receptively (e.g. Sheng et al., 2011). Finally, a range of variables may influence exposure
effects, such as language status (Gathercole & Thomas, 2009), social context (Pearson, 2007),
and the presence of cognates (Pérez, Peña and Bedore, 2010).
I begin the discussion of exposure effects on bilinguals’ receptive and expressive vocabularies by
summarizing findings from studies that compare bilingual vocabulary sizes to those of
monolingual peers. Before the summary, I point out several issues that arise with such
comparisons.
Then, I discuss the relationship between amount of language exposure and bilingual vocabulary
development per se. I start with the non-linearity of these effects and differences in receptive and
expressive vocabulary sizes. Then, I discuss points of variation in these effects such as the
minority/majority status of the language, the age of the children, social context and the presence
of cognates.
3.2.1 Comparisons of vocabulary in bilinguals versus monolinguals
3.2.1.1 Rationale behind such comparisons
The notion that “true” bilinguals should perform like monolinguals in each of their languages has
been widely discredited (e.g. Grosjean, 1989). Adhering to this view, I agree that monolingualbilingual comparisons rely on a false assumption that bilingual development should be viewed
through the lens of monolingual development, which aside from being inadequate, perpetuates a
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subtractive view of bilingualism. Nonetheless, there are practical and theoretical reasons for
making such comparisons.
Monolingual-bilingual comparisons have been made to investigate the question: can bilingual
children under conditions that are otherwise equivalent acquire language at the same rate and
with the same outcomes as monolingual peers? Research that aims to answer this question must
make comparisons between monolingual and bilingual groups that have been carefully controlled
for a range of factors that also contribute to development (e.g. birth order, gender, age,
socioeconomic status). Several such studies are summarized in the following section; their
findings are mixed.
Another reason that such comparisons have been made in prior work is to address the needs of
specific bilingual populations. For example, such comparisons have been made to investigate
why bilingual children on average show poorer academic performance than monolinguals in
certain contexts in the United States (see Hoff (2013) for discussion). Monolingual-bilingual
comparisons can also inform the practices of clinicians and educators, who must disentangle the
effects of bilingualism from other sources of variation in language development (e.g.
Thordardottir et al., 2006).
In the present study, these comparisons are necessary for two purposes. First, one aim of the
study is to situate the lexical proficiency of participants with respect to other bilingual
populations previously studied. Given that my participants’ profiles differ in several ways from
those of the children in previous studies – e.g. in the average quantity of exposure, language pair
being acquired, and socio-economic status – using standardized measures of lexical proficiency
facilitate comparisons and thus make it easier to view the contribution made by such additional
factors to lexical proficiency. Ideally, all researchers would use vocabulary measures designed
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for and normed on bilinguals, but in the absence of such tools (for a wide enough age range and
proficiency range), monolingual tools and standards are the best option. Furthermore, the vast
majority of prior research on bilingual vocabulary development has used monolingual
assessments and either norming data or a monolingual control group. Thus, using these same
tools and the monolingual norms as metrics facilitates comparisons across studies of different
bilingual groups.
Secondly, the fundamental question of how closely quantity of exposure relates to lexical
proficiency is also a question discussed in this work. Given that monolingual children on average
receive more exposure to the language they are acquiring than bilinguals do in each of their
languages, monolingual-bilingual comparisons can be informative on this point. That said,
several other differences between monolinguals and bilinguals complicate such comparisons.
It is difficult, for example, to determine what the appropriate comparison group should be. In the
majority of studies cited below, bilingual performance on vocabulary assessments is compared
against a monolingual control group. Studies vary in terms of how closely they match the
monolingual and bilingual groups on factors such as socioeconomic status, birth order, birth
status and length of exposure (see De Houwer (2014) for a review and discussion). Generally
speaking, the more closely the groups are matched on other variables related to language
development, the closer bilinguals perform with respect to monolinguals, although not all studies
converge on this finding (see Hoff et al. (2012) for an exception). If the purpose is to isolate the
effect of bilingualism on development, the more controls imposed on these comparisons, the
better. However, for studies that aim to represent the range of bilingual experiences in the
targeted population and how these experiences relate to language development, a representative
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sample must be taken and hence, strict controls on all these sources of variation would be
impossible.
The primary objective in making monolingual-bilingual comparisons in this study is not to test
the hypothesis that bilinguals can perform similarly to monolinguals under certain conditions,
but rather to assess participants’ vocabulary knowledge as it relates to their language experience
in a way that allows for meaningful comparisons with findings for other bilingual populations.
As such, no monolingual comparison group was included. Consequently, the only available
comparison is with monolingual norming data for the PPVT and EVT tests. Because factors like
cultural knowledge and socioeconomic status differ between my participants and the children in
the norming sample, the conclusions from these comparisons must remain tentative. I return to
this point in the discussion chapter.
The summary below gives an overview of all monolingual-bilingual comparisons of lexical
proficiency. As mentioned above, a few of these studies rely on monolingual norming data (e.g.
Uchikoshi, 2006) and others compare against control groups that are matched on different
characteristics (e.g. Bialystok et al., 2010; Oller & Eilers, 2002; Thordardottir, 2011). These
differences may be important to consider when comparing results across studies. Thus, in the
discussion, results will be analyzed in terms of how they compare with studies that use similar
methods for monolingual-bilingual comparisons, i.e. using monolingual norming data.
3.2.1.2 Receptive vocabulary sizes in bilinguals compared to monolinguals
Receptive vocabularies of bilinguals have been found to differ in terms of quantity of words
known and the type of words known across wide range of ages, L1s and social contexts. In a
wide-scale aggregate study of bilinguals aged 3 to 10 years (N=1,738), performance on the
PPVT English receptive vocabulary test was on average lower than monolingual controls across
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L1s and age groups (Bialystok et al., 2010). These differences were, however, greatly
diminished when bilingual children were compared with monolingual peers on their knowledge
of English words used in a school context. Thus, these differences in vocabulary size may be
language and context specific.
While the Bialystok et al. study did not report on bilinguals’ receptive vocabulary size in their
additional language, or home language, several other studies have. Of these studies, some have
found differences in both languages (Oller & Eilers, 2002; Oller, Pearson, & Cobo-Lewis, 2007;
Uchikoshi, 2006), while others have found differences in one language only. For example,
Spanish-English bilingual children in the U.S. tested in kindergarten and 2nd grade with the
PPVT and its Spanish equivalent (TVIP) scored below monolingual norms (Uchikoshi, 2006)
and a monolingual control group matched for SES (Oller & Eilers, 2002) on both. However, a
similar study found that first grade Spanish-English bilinguals in the U.S. scored within
monolingual norms for Spanish but below average in English using these same two tests (Umbel,
Pearson, Fernández & Oller, 1992). The general pattern that emerges from several studies of
Spanish-English bilinguals in the U.S. is that upon school entry, bilingual children have
comparable or slightly smaller vocabulary sizes than Spanish monolingual peers and smaller
vocabulary sizes in English, but this pattern may invert as children proceed through school years.
Indeed, in the study by Oller and Eilers (2002), children in 5th grade were also given receptive
vocabulary tasks, and their performance on the English test approached that of their monolingual
peers. However, the inverse pattern was seen in the development of Spanish receptive
vocabulary, with the gap between children receiving different levels of Spanish exposure at
home widening with time (i.e. low Spanish exposure children’s vocabularies became
increasingly smaller than those of high Spanish exposure children). To sum up, depending on
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the age at which bilingual children were tested, they have presented with smaller receptive
vocabularies in the home language, the community language or both.
Similar findings are attested to outside of the U.S. with speakers of other languages as well. A
U.K. study of bilinguals 4 to 9 years of age with 13 different home languages and monolingual
peers found that scores on the British equivalent of the PPVT test of receptive vocabulary
(BPVT) were significantly lower than those of monolingual peers across all ages (except 8-yearolds), but that the margin between scores narrowed with increasing age (Mahon & Crutchley,
2006). The children’s home language receptive vocabularies were not measured.
In contrast to the findings above, a few studies find no difference between monolingual and
bilingual children’s receptive vocabulary sizes in either of their languages, both before and after
entry to school. For example, in a study of French-English bilingual pre-school (age 2;6-3;0)
children in Montreal, Canada, Thordardottir and colleagues (2006) found that bilinguals’ English
receptive vocabulary scores measured by the PPVT (Peabody Picture Vocabulary Test) did not
differ significantly from the monolingual English comparison group. Scores for the French
version of this test (EVIP) were also within the range of monolingual norms. In a subsequent
study of older children (mean age = 5), Thordardottir (2011) found that bilingual children
receiving a minimum of 30-35% exposure to a language scored comparably to monolingual
comparison groups on the same tests of receptive vocabulary (EVIP for French and PPVT for
English). In a larger study of children spanning pre-school to late elementary ages and adults in
an English-dominant city in Canada, bilinguals performed comparably to monolingual peers on
assessments of French and English receptive vocabulary except in the case of English scores for
early and late elementary school children, who scored lower than monolingual peers (Smithson
et al., 2014).
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Something that sets apart these studies finding comparable vocabulary sizes in bilinguals and
monolinguals is that they all took place in Canada, where the social context may be particularly
favorable to bilingual development, as noted by Smithson and colleagues (2014). However, the
absence of exposure effects on receptive vocabulary have also been found in Swedish-English
bilingual 6 to 7-year-olds in Sweden (Cromdall, 1999). In this study, balanced bilinguals who
took a subsection of the PPVT and its Swedish equivalent did not differ from Swedish
monolinguals in their Swedish receptive vocabulary scores nor did English-dominant bilinguals
differ from English monolinguals in their English receptive vocabulary scores. Unbalanced
bilinguals, however, performed worse on the Swedish test. Another difference, however, is
socioeconomic status, which is not linked to bilingual status in Montreal (Thordardottir, 2011),
but is in the United States (Hoff, 2013). Indeed, in the United States, 2nd grade Spanish-English
bilingual children with mid to high socioeconomic status scored comparably to the children
studied by Thordardottir (2006) on the PPVT (Cobo-Lewis et al., 2002a).
It is also important to note that while all the studies above involve children learning English as
one of their languages, studies involving other language pairs have replicated the finding that
bilingual children’s single-language receptive vocabularies are smaller than monolingual peers.
For example, bilingual Portuguese-Luxembourgish school-aged children living in Luxembourg
given a receptive vocabulary task in Portuguese scored lower than monolingual peers growing up
in Portugal (Engel de Abreu, Cruz-Santos, Tourinho, Martin & Bialystok, 2012). The Dutch
receptive vocabularies of Moroccan-Dutch and Turkish-Dutch bilingual 3-year-olds were found
to be smaller than those of Dutch monolingual 3-year-olds (Scheele, Leseman & Mayo, 2010).
Finally, the pattern found in the Sweden and Canada studies has been attested to in a study of the
receptive vocabulary sizes of Dutch-French speaking toddlers: bilinguals showed comparable
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receptive vocabularies in Dutch to Dutch monolingual peers at 13 and 20 months of age (De
Houwer et al., 2014). Comparisons with French monolingual data were not included in this
study.
To sum up, the general pattern found in the literature on receptive vocabulary development in
bilingual children is that bilinguals develop slower than monolinguals in at least one of their
languages. However, bilinguals have been found to score within monolingual norms in one of
their languages in a range of contexts and in a few exceptional cases, in both of their languages.
Possible explanations for these exceptions to the bilingual disadvantage in vocabulary
development are explored in Chapter 7.
3.2.1.3 Expressive vocabulary in bilingual children compared to monolinguals
As with receptive vocabulary, if bilingual children are compared on total conceptual expressive
vocabulary, they do not differ from monolinguals (Hoff et al., 2012; Junker & Stockman, 2002),
but single language comparisons show that bilinguals may have smaller expressive vocabularies
in one or both of their languages. For example, Spanish-English bilingual elementary school
children in the U.S. were found to have smaller English expressive vocabularies than
monolingual peers (e.g. Oller et al., 2007), and children with monolingual Spanish home
exposure had larger Spanish expressive vocabularies than children with bilingual EnglishSpanish home exposure. In the context of French-English bilinguals in Canada, differences have
been found between English and French monolinguals compared to bilinguals on measures of
both English and French expressive vocabulary (Thordardottir, 2011, 2019).
These differences are found in very young bilinguals and may diminish as children age,
depending on their relative exposure. For example, Spanish-English bilingual toddlers in the
U.S. assessed by parental report showed smaller expressive vocabularies than monolingual
58

norms in Spanish as well as English (Marchman, Fernald & Hurtado, 2010). However,
differences in community language expressive vocabulary sizes may diminish as children age, as
they do for receptive vocabulary sizes. For example, Spanish-English bilingual toddlers in the
U.S. who were assessed on English expressive vocabulary at 1;10 and 2;6 showed smaller
expressive vocabulary sizes than monolingual peers (Hoff et al., 2012), but in a follow-up study
at 48 months, bilinguals with one native English-speaking parent performed comparably to
English monolingual norms.
In some children, however, these differences persist into the school years in both languages. For
example, school-aged children were found to have smaller expressive vocabularies when
compared to monolingual norms in kindergarten in both of their languages (Gibson, Oller,
Jarmulowicz & Ethington, 2012). Bilinguals in middle and late elementary years may also be
delayed in expressive vocabulary development. Seven to 10-year-old French-English bilinguals
in an English-dominant part of Canada who attended school in French scored lower than
monolingual peers in a picture naming task in English (Yan & Nicoladis, 2009). For children
who attend school in the community language, a general pattern of home language decline and
community language growth can lead to a shift in dominance such that bilinguals’ expressive
vocabulary sizes in the community language approach monolingual norms while expressive
vocabulary size in the home language plateaus. For example, in a study of Spanish-English
bilinguals in the U.S., bilinguals in 2nd grade scored below monolingual norms on English and
Spanish expressive vocabulary tasks but 5th grade bilinguals scored within 1 SD of the
monolingual average for English, while continuing to score outside of the range of normal
variation for Spanish (Oller et al., 2007). It is important to note that vocabulary deficits in the
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home language in elementary school children may be larger for expressive than receptive
vocabularies (Uccelli & Páez, 2007).
Comparable expressive vocabulary sizes in bilinguals and monolingual peers in both languages
of bilingual children is rare and may only be found in languages with a significant number of
cognates. An early study of expressive vocabulary sizes in Spanish-English bilingual toddlers
(N=25) in the U.S. found comparable expressive vocabulary sizes for English-dominant
bilinguals compared with English monolinguals and for Spanish-dominant bilinguals compared
with Spanish monolinguals (Pearson, Fernández & Oller, 1993). However, the study’s sample of
25 was too small for tests of statistical significance and subsequent larger studies of bilingual
Spanish-English toddlers in the U.S. have found that bilingual exposure in the home is linked to
smaller English expressive vocabulary size compared to monolingual peers (Hoff et al., 2012;
2014). However, in a study of toddlers acquiring either Spanish, Catalan or both, SpanishCatalan bilinguals had similar expressive vocabulary scores in both Spanish and Catalan to the
monolingual Spanish and Catalan control groups (Bosch & Ramon-Casas, 2014). The authors
attribute this result to the large number of cognates between Catalan and Spanish. Indeed, formidentical translation equivalents (cognates) made up over a quarter of bilinguals’ total
vocabularies.
3.2.2 The nature of the relationship between exposure and vocabulary size in bilingual children
The size of children’s expressive and receptive vocabularies has been shown to increase as a
function of the amount of speech they are exposed to in monolingual (Hart & Risley, 1995 for
expressive; Rowe, 2008 for receptive) as well as bilingual children (e.g. Oller & Eilers, 2002).
This finding is intuitive given that most words must be learned on an item-by-item basis, i.e.
through experience with that word. In bilingual research, the relationship is usually tested by
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relating the proportion of time spent hearing (presently or cumulatively) a language to
standardized measures of vocabulary size in that language. Expressive vocabulary size is
typically assessed in very young children by parent report of words and picture identification
tasks for older children. For receptive vocabulary, parental reports of receptive vocabulary have
been used (e.g. Cattani et al., 2014) but most commonly a picture identification task has been
used, even with children as young as 2 (e.g. Unsworth et al., 2018). The amount of language
exposure has been found to influence vocabulary size in children with different home languages
(Bialystock et al., 2010), and in different social contexts, for example in the U.S. (e.g. Hammer
et al., 2008; Oller & Eilers, 2002), in Canada (e.g. Smithson et al., 2017; Thordardottir, 2011),
the U.K. (Cattani et al., 2014) and France (Cohen, 2016). This pattern is attested to across a
range of ages as well: in toddlers (Cattani et al., 2014), in pre-school children (e.g. Hammer et
al., 2008; Thordardottir, 2011; Scheele et al., 2010) and school-aged children (Oller & Eilers,
2002; Sheng et al., 2011).
However, one caveat to this pattern is that the relationship may be non-linear. Specifically, the
ability of exposure to predict vocabulary scores is diminished or non-existent beyond certain
thresholds. These findings are summarized in the next section.
3.2.3 Limits to the ability of exposure effects to explain variation in bilingual children’s
vocabulary
Despite diminished exposure in comparison to monolingual peers, some bilingual children have
scored comparably on measures of expressive and receptive vocabulary size to monolingual
peers. Likewise, the amount of language exposure does not always predict performance on
vocabulary assessments for bilingual children. It has been suggested that exposure effects in
bilinguals’ language proficiency may be neutralized once they attain a ‘critical mass’ of
linguistic exposure from which to make generalizations (Gathercole, 2007). This notion was
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proposed by Gathercole for the acquisition of grammatical gender and mass/count distinction by
Spanish-English bilinguals to explain the narrowing performance gap between monolinguals and
bilinguals on these structures from early to late elementary years. Because words are learned on
an item-by-item basis, however, one might expect not to find such thresholds in the relationship
between exposure and vocabulary development.
In fact, thresholds above which vocabulary size ceases to be predicted by the amount of language
exposure have been found in both expressive and receptive vocabularies of bilingual children
(Thordardottir, 2011; Cattani et al. 2014). However, these thresholds may be higher for
expressive than receptive vocabulary and may also differ across the two languages of the
bilingual.
3.2.3.1 Differences in exposure effects on receptive and expressive skills
The relationship between exposure and receptive skills may be weak to non-significant and nonlinear in nature, showing threshold effects above relatively balanced exposure (Cattani et al.,
2014; Thordardottir, 2011; but see Thordardottir, 2019 for a counterexample). On the other hand,
expressive skills appear to be highly influenced by variation in exposure, throughout a range of
exposure levels. For example, in a study of French-English bilingual 4 to 5-year-olds in
Montreal, children receiving a minimum of 30% exposure to English scored within monolingual
norms on the receptive vocabulary task in English (Thordardottir, 2011). For French receptive
vocabulary the threshold was slightly higher at 35%. Likewise, some bilingual children scored
comparably to monolinguals on an expressive vocabulary task; however, the minimum exposure
to do so was considerably higher. For English expressive vocabulary, children above 50%
exposure to English scored within norms while for French expressive vocabulary, the threshold
was even higher, at 70% exposure to French. Scores on expressive and receptive vocabulary
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tasks in both French and English plotted as a function of time spent in English for all vocabulary
tasks were best described by non-linear models of fit: beyond a certain amount, time spent in
English ceases to predict scores. The extent to which this non-linear pattern holds varied across
the measures. Expressive measures were more linear than receptive measures and English
measures were more linear than French measures. Specifically, while French receptive
vocabulary increased rapidly at low levels of exposure and subsequently flattened out beyond
40-60% exposure to French, scores on the expressive measures in both languages and the
English receptive measure increased more or less linearly throughout the range of bilingual
exposure (6-94% exposure to English).
These patterns have been replicated in younger children as well. In a study of bilingual 2 ½ yearolds learning English and 33 different additional languages, Cattani and colleagues found that
above approximately 60% English exposure, monolingual-bilingual group differences
disappeared on English vocabulary measures. The cut-off points for differences to disappear was
lower for receptive measures (~50%) than expressive measures (~60%). They did not report
monolingual-bilingual comparisons for the additional language. In a study of Dutch-English
bilingual children 2- to 4-year-olds, a similar non-linear relationship was found for exposure and
relative language proficiency in both languages, including a measure of expressive vocabulary
(Unsworth et al., 2018).
The linear relationship between language experience and expressive skills but not receptive skills
can lead to exposure effects limited to expressive skills only. For example, in Spanish-English
bilinguals (ages 5 to 7 years) residing in the U.S., current amount of exposure to Spanish did not
predict scores on the receptive Spanish vocabulary scores while it did for expressive Spanish
vocabulary scores (Buac et al., 2014). Bilingual Spanish-English elementary school children
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have been found to perform worse (with respect to monolingual norms) on expressive than
receptive measures in Spanish (Uccelli & Páez, 2007).
This can lead to what has been called a receptive-expressive gap in bilinguals. While this gap is
not unique to bilingual development, it can be more pronounced in bilinguals than monolinguals,
even when comparing L1s (Gibson et al., 2012). For example, in a large-scale study of SpanishEnglish bilingual children in the United States, Spanish receptive vocabulary standard scores
exceeded Spanish expressive vocabulary standard scores by 28 points for K and 2nd grade.
However, the size of this gap may vary depending on the test used (see Gibson et al., 2018 for
discussion).
Receptive and expressive skills may also differ with respect to which aspects of language
experience best predict them. For example, Sheng et al. (2011) administered a picture ID task
and a picture naming task in Mandarin and English to Mandarin-English bilingual children
residing in the U.S. They found that the child’s production more strongly predicted the scores in
the expressive task than the exposure, which they hypothesize may be due to the fact that
speaking involves word retrieval, precisely the skill assessed in their expressive task.
While a large body of research has investigated differences between monolingual and bilingual
lexical development especially in very young children, the nature of this relationship, i.e. how
this relationship may vary across different levels of exposure, over time and across receptive and
expressive modalities is much smaller. The findings above may or may not be generalizable to
other bilingual populations. Future research is needed to understand how these thresholds may
manifest in older children, for example. While there is some indication that these differences
persist even in adults (Gathercole & Thomas, 2009) a range of variables such as social context
and typological distance between languages may allow children to “catch up” more easily (e.g.
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Smithson et al., 2014). These factors are explored in more detail in the following sections. First,
I discuss an often-neglected aspect of language experience that has recently received more
attention for its possible contribution to developing bilingual proficiency (lexical and otherwise):
language production.
3.3 Language production and vocabulary in bilingual children
Some studies that estimate how much children produce a language combine this estimate with an
estimate of how much children are spoken to in that language (e.g. Jia et al., 2014; GutierrezClellen & Kreiter, 2003). Here, however, I focus strictly on children’s own production, i.e. how
much children speak to others in a given language. The contribution of language production per
se to lexical development has been very rarely studied. In one of the earliest studies to target
bilingual children’s language production specifically, Spanish-English bilingual pre-K and Kaged children with higher language production scored better on a test of semantic knowledge that
included measures of lexical semantic knowledge (Bohman et al., 2010). In a similar study,
Bedore and colleagues (2012) also measured pre-K and K aged children’s own English
production separately, but finding it to be highly correlated with the measures of children’s
English exposure, they combined the two into a measure of English exposure and production.
This combined measure was a significant positive predictor of English semantic (including
lexical semantics) scores for children all children up to the point where children spent about 75%
of their time in English, where the relationship became weaker. It was a negative predictor of
Spanish semantic scores for children spending more than 40% of their time in English. This
negative effect on Spanish scores of English production and exposure was more pronounced for
semantic than syntactic test scores.
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Measures that include language production may be especially important in predicting home
language lexical development in young school-aged children. As children move through the first
years of elementary school, they may produce less in the home language, which may lead to a
decline in their home language vocabulary growth. In a study of Mandarin-English bilinguals in
the U.S. from 3 to 8 years old who on average produced less Mandarin than they heard found no
age-related growth in Mandarin vocabulary size (receptive and expressive combined) and instead
found a significant receptive-expressive gap in Mandarin vocabulary skills at all ages (Sheng et
al., 2011). They point to the lack of opportunities for use outside of the home and social pressure
to assimilate linguistically into the English-dominant context as factors that may interact with
these children patterns of use to explain their results. In a study that included early elementary to
high school aged Mandarin, Cantonese and Korean (and English) bilinguals in the U.S., a
measure of language “use” (their use of this term did not distinguish exposure versus production)
was predictive of expressive and receptive measures of vocabulary in both the home language
and English. In particular, use of the English- the community language- with parents was
negatively related to home language vocabulary scores and use of English with parents and
siblings was positively related to English scores, especially for the younger children in the study
ranging from 5 to 10 years of age (Jia et al., 2014). Viewed in terms of home language
production and in contexts where language production remains fairly stable into elementary
years, children’s home language production with family members in school-aged bilinguals has
also been found to positively predict home language receptive vocabulary size (Cohen, 2016).
In comparison to measures of language exposure, measures of language production may be more
strongly associated with lexical proficiency in bilinguals. For example, in a study of 6 to 8-yearold French-English bilinguals in France, measures of children’s own production of English with

66

their mother and siblings were significantly positively correlated with scores on receptive
vocabulary scores (BPVS) and this relationship was stronger than for the amount of time they
heard English from these interlocutors (Cohen, 2016). However, it should be noted that in this
paper, the effects were presented as simple correlations, so it is unclear whether the difference
between exposure and production relationships is statistically significant.
None of the above-mentioned studies have been able to isolate statistically the effects of
language production and language exposure. In an effort to capture exposure and production’s
independent contributions to proficiency, De Cat and Serratrice (under review) created a measure
that combines estimated exposure and production levels without arbitrarily weighting one or the
other, but rather by penalizing the exposure score when imbalances in children’s relative
exposure and production exist using principal component analysis. They found it to be a strong
predictor of lexical semantic test scores in bilingual 5- to 7-year-olds learning English and
another language in the U.K. while capturing additional variation not captured in the exposure or
production measures separately.
Language production may be particularly influential for children’s expressive vocabulary
growth, though data on the topic is scarce. A related finding from the literature on exposure
effects, is that Spanish-English bilingual children entering school years in the U.S. present with a
gap between expressive and receptive vocabulary sizes even in their L1 Spanish, and that this
gap persists across levels of Spanish exposure, that is, even high L1 Spanish exposure children
have a gap (Gibson et al., 2012.) It is possible that even children with high exposure to their
home language may show stagnated expressive lexical growth if they do not also have high
levels of home language production. Indeed while the 2012 study by Gibson and colleagues
used an estimate of exposure that did not distinguish exposure from production, in a later study
67

with a similar population, Gibson and colleagues (2014) used a composite language experience
measure that included language production and exposure and found that this measure did predict
children’s relative receptive and expressive scores.
A mechanism that has been hypothesized to underlie this production-proficiency relationship is
the effect of production on lexical access. In a study of bilingual English-French school-aged
children in Canada, children’s receptive and expressive vocabulary sizes were measured as well
as the frequency of their experiencing tip-of-the-tongue states in the expressive task (Yan &
Nicoladis, 2009). Bilinguals had a larger gap with respective to monolinguals in their expressive
vocabulary sizes than their receptive vocabulary sizes, which were minimally different. They
also experienced more tip-of-the-tongue states than monolinguals and this difference was
independent of their differences in receptive vocabulary. The authors did not collect data on the
bilingual children’s language use, thus no comparisons within the group of bilinguals could be
made, but they do conclude that their results indicate that bilinguals overall lesser production of
each language compared to monolinguals leads to weaker lexical access, which manifests as
more tip-of-the-tongue states and smaller expressive vocabulary sizes.
To sum up, research on the topic is still scarce, but there is initial indication that how much
children speak in a language is related to their lexical development in that language
independently of how much they hear a language. There is evidence that in particular, home
language production in school-aged children is predictive of vocabulary size in that language.
However, it remains to be seen if the effect of how much children speak a language on
vocabulary size can be disentangled from the effect of how much they hear a language. Some
initial evidence (e.g. Sheng et al., 2011) also suggests that in particular imbalanced production
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and exposure may result in growth in the language that children speak more often than they hear.
I return to this topic in Chapter 5 on inter-speaker code-switching.
3.4 Vocabulary Materials
3.4.1 Receptive Vocabulary (PPVT-4)
The Peabody Picture Vocabulary Test 4 (PPVT-4) (Dunn & Dunn, 2007) is a widely used
standardized measure of receptive vocabulary. It has been normed on a sample of 3,500
monolingual child speakers of American English and has high internal consistency (M=.94) and
reliability (M=.93). It consists of a picture-ID task in which children are presented with four
images and asked to indicate the image corresponding to a word presented orally. For example,
the oral prompt “Put your finger on picking” would accompany an image of someone picking
fruit. Sample items and images can be found in the Appendix.
The test items are organized into sets of 12 of increasing difficulty. Each set has a starting age
ascribed to it, i.e. the age for which that set should be the first set administered (e.g., age 5).
The test begins at the set that matches the child’s age. A basal set is established when the child
can identify all or all but 1 item in a set of 12. If the child does not do so in the first set
administered, the previous set or sets are administered until this criterion is met. Then the testing
proceeds from the highest set already administered until the ceiling is established. The ceiling is
established when the child cannot identify 4 or more items in a set of 12.
Administering the test with this procedure took up to 40 minutes in piloting the study, which was
not feasible for children of this age to be attentive given the length of the whole protocol. Thus,
the procedure for the PPVT-4 was modified slightly to shorten its administration time. The basal
criterion remained unchanged, but the ceiling criterion was changed from 8 to 6 out of 12 set
items incorrectly identified. With the above modification, the administration took on average
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20-30 minutes. To view the effect of this modification on test scores, a subset of participants
were given the task using the standard protocol and then scored in two ways: using the standard
procedure and using the modified procedure.
The second modification accommodated children whose parent(s) spoke British varieties of
English. The adaptation was created by a native speaking British English language teacher
employed by the British Council who read the original items and suggested changes. For
example, one test item asked children to indicate the picture showing a cookie. In the British
English adaptation, that prompt was replaced with biscuit. Eight of 192 items were edited for the
British English adaptation.
All other standards for scoring and administration were followed as prescribed in the manual.
3.4.2 Expressive Vocabulary (EVT-2)
The Expressive Vocabulary Task 2 (EVT-2) (Williams, 2006) is the expressive counterpart to the
PPVT-4 and has been co-normed on the same sampling population. It consists of a picturenaming task in which children are shown an illustration and asked a question, such as “What do
you see?” or “What is she doing?” or “Can you tell me another word for father?” (a prompt that
is accompanied by a picture of a father). The child is instructed to give a one-word response to
all questions, so for instance “cat,” “singing” or “dad.” Example items and images can be found
in the Appendix.
On the score sheet, several possible correct and incorrect responses are given. Among the
incorrect responses, some may be marked with “P” for prompt. If a child responds with one of
those responses, they are prompted with “Can you think of another way to say it?” and allowed
one additional chance to say a correct response after the prompt. All other responses or a lack of
response in the allotted time (about 10 seconds) count as errors. Items are arranged into sets of
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10 (except for the first set, which is 20) which have a suggested age range (e.g. 5-6 years) for
being the start set.
Starting with the child’s age’s start set, items are administered until a basal criterion of 5
consecutive items correct is established. If an item is missed before this basal level is reached,
testing continues with the item just before the first one in the start set in descending order until 5
consecutive items are answered correctly. The ceiling is reached when 5 items are missed
consecutively.
As with the PPVT, pilot work showed that the standard criteria led to long test times. To remedy
this, 4 consecutive correct items established a basal and 4 incorrect items established the ceiling.
The modified protocol decreased test times to 20-30 minutes. As with the PPVT, a subset of
participants were given the task using the standard procedure, thus had two scores, one using the
standard one using the modified protocols.
Also similarly to the PPVT, a British English version of the EVT was created based on the
suggestions of the same language teacher as with the PPVT. For 11 items, a British English
alternative(s) was added to the list of possible correct responses out of 190 items. For example,
for an item showing a picture of what would be called a truck in American English, lorry was
added as an acceptable response. Note that if children given the American English version
produced a British English alternative that was also counted as correct.
All other scoring and administration guidelines were adhered to.
3.5 Vocabulary predictions
The current study measured receptive and expressive vocabulary sizes in school-aged FrenchEnglish bilinguals living in France using standardized measures widely used by the studies
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reviewed above: a picture-identification task and a picture-naming task. Based on the research
reviewed here, in particular the studies of French-English bilingual pre-schoolers (Thordardottir,
2011; Smithson et al., 2014) and French-English school-aged bilinguals in France (Cohen, 2016),
I made the following predictions for my participants in terms of the relationship between
exposure, production and vocabulary scores:
Receptive vocabulary and exposure:
1. Children’s receptive vocabulary scores in English will increase as a function of their current
and cumulative exposure to English. For current exposure, the relationship is expected to flatten
out at the point where children receive balanced French and English exposure.
2. Children who spend roughly a third of their time exposed to English will score within
monolingual norms in terms of English receptive vocabulary.
Expressive vocabulary and exposure:
3. Children’s English expressive vocabulary scores will also increase as a function of their
exposure to English, and this relationship will be linear even at high levels of exposure.
4. Children whose exposure to English is higher than their exposure to French (10% more or
higher) will score comparably to monolinguals in terms of English expressive vocabulary.
Vocabulary and use:
5. Children’s receptive and expressive vocabulary scores will both be related to their own
production of English, but the relationship with expressive vocabulary scores will be stronger.
In the next sections, the results for these predictions are presented.
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3.6 Vocabulary results
3.6.1 Effect of the modification of the administration protocols
Before presenting overall means for the PPVT (receptive vocabulary) and EVT (expressive
vocabulary) scores, it is necessary to discuss the effect of the modification of the vocabulary
tests’ administration protocols on scores. The modification to the PPVT involved decreasing the
number of errors in a set to “ceiling out” of the test from 8 to 6, in effect making it more difficult
to pass to higher sets. The modification to the EVT involved both lowering the consecutive
correct to establish a basal item and the consecutive errors to “ceiling out,” both from 5 to 4. This
also made it more difficult to move on to the higher sets, while simultaneously making it easier
to get the number correct needed to set the basal item.
Nine participants (called “subset” below) were randomly selected to take these tests under the
original protocol, i.e. with the original basal and ceiling item criteria. Because the modification
imposed laxer criteria for basal and ceiling items, the original protocol scores can be converted
into modified protocol scores simply by rescoring using these criteria. For these nine
participants, mean raw scores under the original and modified protocol are summarized below as
well as the means for the entire group.
Table 13: Raw score means for receptive (PPVT) and expressive (EVT) vocabulary tests under
original (OP) and modified (MP) protocols, Subset: N=9, mean age=6;10; Non-subset: N=21,
mean age=7;2
PPVT-OP
subset

PPVT-MP
subset

PPVT-MP
non-subset

EVT-OP
subset

EVT-MP
subset

EVT-MP

Mean

95

83

105

64

60

78

Range

39-128

26-108

56-162

4-92

4-92

51-108

SD

27

27

32

30

31

17

non-subset

73

Comparing the scores that the same children received under the two administration procedures
(OP – original protocol and MP – modified protocol) the scores under the original protocol were
12 points higher than those under the modified protocol for the PPVT and 4 points higher for the
EVT in terms of raw scores. Thus, the modification to the protocol for these children depreciated
their scores on both tests. Paired samples two-tailed t-tests indicated that for these nine
participants, the scores obtained under the modified protocol were significantly lower than those
under the original protocol for the PPVT (t=-3.13, df=8, p<.05) and marginally so for EVT (t=-2,
df=9, p=.08). However, the scores under the two protocols are highly correlated (r=.91, df=7 for
PPVT and r=.98, df=7 for EVT).
Comparing the subset scores and the scores from the rest of the group, the subset taking the
original protocol tests had a lower average score than the rest of the group on both tests when
calculated under the same administration procedure (MP). For the PPVT the difference was
marginally significant and it was significant for the EVT (PPVT: t=1.76, df=28, p=.09; EVT:
t=2.18, df=28, p<.05). Also, the subset taking the tests under the original protocol were younger
and had less exposure and production than the other participants, though again these differences
were not statistically significant. Their relative proportions of production and exposure to
English are presented below next to those for the “non-subset” or the rest of the group.
Table 14: Mean proportion of English exposure and production for subset of children taking the
vocabulary tests under the original protocol and the rest of the group (Subset: N=9; Non-subset:
N=21)
Exposure
(Subset)

Exposure (Nonsubset)

Production
(Subset)

Production
(Non-subset)

Mean

.31

.35

.21

.28

Range

.15-.57

.14-.64

.03-.52

.06-.60

SD

.16

.13

.18

.15
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The effect on standard scores was similar, though a bit smaller. For both tests the standard score
has a mean of 100 and a standard deviation of 15 and are by age groups in the norming data. The
PPVT standard scores under the modified protocol were 6 points lower than original protocol
scores and the EVT standard scores under the modified protocol were 4 points lower than
original protocol scores.
Table 15: Standard score means for receptive (PPVT) and expressive (EVT) vocabulary tests
under original (OP) and modified (MP) protocols (N=9; mean age=6;10)
PPVT-OP

PPVT-MP

EVT-OP

EVT-MP

Mean

90

84

81

77

Range

59-108

49-108

20-103

20-100

SD

16

19

29

28

In summary, the modification to the protocol lowered scores overall slightly and to a lesser
extent on the EVT than on the PPVT. Ranks from raw scores on the PPVT and EVT scores were
very similar under the two protocols as seen in Table 16, indicating that while modifying the
protocol did lower scores overall, it did not significantly change how children performed with
respect to one another. Thus, I conclude that comparisons of participants’ raw scores obtained
under the modified protocol with one another are valid, but comparisons with the average scores
from the norming data (which were obtained under the original protocol) are not. For this
reason, only raw scores from all participants under the modified protocol are used for discussion
and analysis of performance on the EVT and PPVT unless specifically noted.
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Table 16: Ranks by raw scores on original (OP) and modified protocols (MP) for EVT and PPVT
(N=9)
PPVT Rank OP

PPVT Rank MP

EVT Rank OP

EVT Rank MP

1

1

1.5

1

2

2

1.5

2

3

3.5

3

3

4

5

4

4

5

3.5

5

6

6

8

6

5

7

6

7

7

8

7

8

8

9

9

9

9

3.6.2 Overall mean scores for expressive and receptive vocabulary tests
Below, the mean raw scores for the entire group of children are presented for the receptive
vocabulary task (PPVT) and the expressive vocabulary task (EVT). Notice that the PPVT scores
showed a wider range and more variability. Standard scores are presented but only for reference
in the discussion below of group performance with respect to standardized scores. They are not
used in any further analysis.
Table 17: Mean raw scores and standard scores for PPVT and EVT for all children (N=30)
PPVT raw score

PPVT standard
score

EVT raw score

EVT standard
score

Mean

98

91

73

88

Range

26-162

58-126

4-108

36-106

SD

32

17

23

18
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3.6.3 Receptive-expressive comparisons and relationship to monolingual norms
Because of the modification to the administration protocols for the PPVT and EVT, comparisons
of scores on the receptive (PPVT) and expressive (EVT) tasks to norming data are not valid
except for those participants who were administered the tasks using the original protocol. For
those 9 participants, the presence of a receptive-expressive gap can be investigated by comparing
their score differentials to those in the norming population, which are categorized into the
significance levels by age in the manual. These results are presented below in Table 18.
Table 18: Number of participants with significant differences between receptive and expressive
standardized scores (N=9)
Non-significant

Higher receptive score*
(p<.01)

Higher expressive score*
(p<.01)

4

3

2

In the subset of children taking the original protocol, four had expressive and receptive scores
that did not differ significantly, three had higher receptive than expressive scores and two had
higher expressive than receptive scores. Thus, the majority of the subset (6 of 9) scored
equivalently or higher on the expressive test compared to the receptive test. A paired t-test of
the PPVT and EVT standard scores in subset children was non-significant (t=1.38, df=8, p=.2).
Thus, in the subset receptive scores did not significantly exceed expressive scores.
As seen in Table 17, for the entire group, PPVT standard scores were 3 points higher than EVT
standard scores under the modified protocol. A paired t-test found no significant difference in
standard PPVT (M= 91, SE =3.18) and EVT scores (M=88, SE=3.33) for the whole group
(t=1.31, df=29, p=.2). However, as seen in Table 15, the modification to the protocol had a
slightly stronger (negative) effect on PPVT than EVT scores, which could mask a receptive-
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expressive gap overall by depreciating receptive scores compared to expressive scores. To
explore this possibility, I looked at the size of the effect that the modification had to the protocol
on standard scores: on average it made a decrease of 6 standard score points on the receptive
scores and 4 standard score points on the expressive scores. Applying the same pattern to overall
group standard scores (i.e. adding 6 to the PPVT standard score mean and 4 to the EVT standard
score mean), the receptive standard scores exceed the expressive standard scores by 5 points. To
test for the significance of this difference, adjusted PPVT and EVT mean standard scores for the
entire group were compared with a paired samples t-test. The result was marginally significant;
on average PPVT scores (M=97, SE = 3.18) were marginally significantly higher than EVT
scores (M= 92, SE=3.33, t=2.02; df=29, p=.05).
In terms of participants’ performance with respect to monolingual norms, I can first look at the
subset taking the original protocol as these are the only scores that can unequivocally be
compared to norming data in the manual.

As seen in Table 15, the original protocol group had

a mean standard score on the PPVT of 90 (SD=16) and 81 (SD=29) for EVT. A one-sample ttest for the PPVT group mean compared to the monolingual norming distribution data mean of
100 was non-significant (t=-1.88, df=8, p=.1). The EVT scores were not normally distributed;
thus, using a Wilcoxon test, the group mean was found to be significantly different from the
monolingual norming distribution data mean of 100 (V=45, p<.01).
As with the receptive-expressive gap analysis above, I investigated the performance of the group
as a whole, under the modified protocol, in comparison to monolingual norming data, though my
conclusions from these analyses must remain tentative.
First, I compared the group means for PPVT and EVT without making any adjustment for the
effect of the modification of the protocol, which as seen above, depreciated scores on both tests.
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Recall that the depreciating effect of the modified protocol was statistically significant for the
PPVT and marginally so for the EVT. Again, the PPVT whole group scores were normally
distributed while the EVT scores were not. A one-sample t-test of the PPVT group standard
score mean, compared against the mean of 100 for the test norming data was significant (t=-2.76,
df=29, p<.01); for the EVT a Wilcoxon test was also significant (V=465, p<.0001).
I re-ran these tests after adjusting for the depreciating effect of modifying the protocol (by 6
points on average for PPVT and 4 points on average for EVT). The PPVT adjusted mean was
not significantly different from the monolingual norming data mean (t=-0.89, df=29, p=.38)
while the EVT was significantly different (V=465, p<.0001).

Thus, using monolingual

norming data as a comparison for the subset of participants taking the PPVT and EVT tests under
the original protocol, I do not find evidence of a receptive-expressive gap and find that the subset
mean standard score on the PPVT was not significantly different from the mean of 100 for the
monolingual norming sample. The subset mean standard score for EVT, however, was
significantly lower than the monolingual norming sample mean.
The results for the group as a whole are slightly different: receptive scores were higher on
average, but the difference was non-significant without an adjustment for the depreciating effect
of the modification to the protocol. The difference was marginally significant with this
adjustment in scores. With respect to comparisons with the monolingual norming data, scores on
both tests are significantly lower than the mean if the scores are not adjusted to reflect the
depreciating effect of modifying the protocol. With this adjustment, the PPVT standard score for
the whole group is on average not different from the monolingual sampling data mean of 100
while the EVT standard score mean is significantly lower.
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Finally, I also looked at the proportion of children whose standard scores were within 1 SD of
the monolingual norms published in the PPVT and EVT manual. In these children, without any
adjustment to scores for the effect of modifying the protocol, 63% performed within 1 SD of the
monolingual norming data mean on the PPVT and 73% did so on the EVT. Thus, the majority of
children fell within the range of normal variation for monolingual children, even with the
depreciating effect of the modified administration protocols.
As shown in Figure 1, the EVT standard scores are in general less dispersed than PPVT standard
scores, but there are two outliers which are way below the lower quartile. On the other hand,
there are both outliers above the upper quartile and below the lower quartile for the PPVT raw
scores. In other words, there were a few exceptionally high and low performers on the PPVT but
only exceptionally low performers on the EVT, and they were farther out from the median than
the low performers on the PPVT. This explains why although the EVT scores were on average
lower than PPVT scores, a higher proportion of children scored within monolingual norms on the
EVT than the PPVT. One can also see in Figure 1 that the difference between PPVT and EVT
raw scores was quite small.
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Figure 1: Median and inter-quartile range for PPVT and EVT raw and standard scores under the
modified protocol

To summarize, to the extent that there is a receptive-expressive gap in these children, it is small.
In terms of their performance with respect to monolingual norms, as a group, performance was
lower on both tests, though perhaps only marginally for receptive vocabulary. At the same time,
looking at individual performance, the majority of participants performed within the range of
variation expected for monolinguals for both tests.
3.6.4 Exposure, production (output) and vocabulary
Both current and cumulative exposure and patterns in production across several domains were
measured. Pearson correlation coefficients between these measures and expressive (EVT) and
receptive (PPVT) vocabulary scores are described below. Note that in this and all analyses
below, amounts in average weekly hours are used for the exposure and production figures and
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that the inter-speaker code-switching frequency refers to switching to French when spoken to in
English.
Table 19: Pearson correlation coefficients for proficiency test scores for exposure and production
(output) amounts (PPVT and EVT: N=30)
PPVT score

EVT score

Exposure at home

.25

.54**

Exposure at home and school

.26

.55**

Exposure at home, school,
activities and holidays

.26

.55**

Output at home

.21

.51**

Output at home and school

.24

.51**

Cumulative length of
exposure

.31(.)

.39*

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
Receptive vocabulary scores (PPVT) are not correlated with any exposure or usage variables.
The correlation between cumulative length of exposure and the receptive vocabulary score was
approaching significance (p=.09). All other correlations between PPVT scores and
exposure/output had p-values greater than .17.
Expressive vocabulary scores (EVT), on the other hand, showed significant medium to large
correlations with all measures of exposure and production. The strongest relationship with
expressive vocabulary was with exposure measured across several contexts and the weakest was
with cumulative length of exposure. The correlations with output are slightly weaker than those
with exposure.
To investigate whether the modification to the administration protocol may have affected the
relationship between exposure and vocabulary scores, I ran correlations as well for the subset
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group that took these tests using the original protocol. The same pattern emerged for the original
protocol scores: English exposure was not significantly related to PPVT raw scores under the
original protocol (r=.12, p=.75) however it was marginally correlated to EVT raw scores under
the original protocol (r=.65, p=.06). Thus, this difference in the relationship between exposure
and receptive vocabulary, on the one hand, and expressive vocabulary, on the other, is not due to
the modification to the administration protocols.
3.7 Interim discussion: Exposure, production (output) and vocabulary
With respect to the predictions made for receptive vocabulary and exposure, the prediction that
children’s receptive vocabulary scores would increase as a function of their current and
cumulative exposure was not borne out. Despite currently receiving less exposure in English
than French (34% of their exposure in English, measured across all contexts), scores on the
receptive vocabulary test were not related to levels of current English exposure. Cumulative
length of exposure was also only marginally related to receptive vocabulary scores.
Testing the predictions for how these bilinguals’ performance would compare with monolingual
norms was complicated by the modification made to the PPVT and EVT administration
protocols, which significantly lowered scores on the PPVT and marginally so for the EVT in a
group (N=9) for whom both scores are available. Thus, I tentatively conclude that receptive
scores in these children were not significantly different from those of the monolingual norming
sample. For those participants who took the vocabulary tests under the original protocol, the
mean standard score for the PPVT was not significantly lower than the mean for the monolingual
norming data. While PPVT scores for the entire group were significantly lower, this is likely due
to the depreciating effect of the administration protocol: the relationship is no longer significant
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when scores are adjusted to reflect the depreciating effect of modifying the administration
protocol.
The prediction that children’s English expressive vocabulary scores would increase as a function
of current and cumulative exposure to English was borne out. I return to the nature of this
relationship (e.g. its linearity) in section 6.2.4. With respect to monolingual norms, only one
child had more English exposure than French (+60% English) and this child’s score was above
the standard mean of 100 by 23 points. As predicted, in the group as a whole, who receive less
English than French exposure, the expressive vocabulary scores were significantly lower than
those in the monolingual norming data.
The prediction that the relative amount of time that children speak in English would relate
positively with their vocabulary scores and more strongly for expressive than receptive scores
was borne out partially: expressive vocabulary scores showed a large correlation with output, but
receptive vocabulary scores were not related to output.
To sum up, these children produce and hear English less than they produce and hear French.
Still, their receptive vocabulary scores were not significantly lower than those of monolinguals
and were not significantly related to their level of English exposure or production. Expressive
vocabulary scores, however, were significantly lower than the norms for monolinguals of their
age and were significantly related to their English exposure and production.
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4. Exposure and grammatical development in bilinguals
4.1 Overview of exposure effects on grammatical development in bilinguals
The relationship between variation in language exposure and grammatical development is less
well understood than the relationship with vocabulary development. Studies of very young
bilingual children with balanced exposure to their two languages have found that grammatical
development proceeds independently in each language and follows a similar trajectory to that of
monolinguals (e.g. De Houwer, 2005; Genesee & Paradis, 1996; Genesee & Nicoladis, 2007).
Bilingual children have been found to reach major milestones, such as first words, at roughly the
same age as monolinguals (Genesee & Nicoladis, 2007). However, bilingual children may be
delayed in their development of some aspects of morphosyntax such as verbal morphology
(Nicoladis, Palmer, & Marentette, 2007; Paradis, Nicoladis, Crago & Genesee, 2011) and
grammatical gender (Gathercole, 2002; Unsworth, 2013). General measures of grammatical
knowledge have also shown differences between monolinguals and bilinguals (Hoff et al., 2012).
As with vocabulary development, the effect of exposure has been tested in two ways: by
comparing bilingual children’s performance on grammatical tasks to monolingual peers and by
relating the amount of language exposure within bilingual children to their performance on
grammatical tasks. A wide range of grammatical tests have been used, including receptive
measures which may involve following instructions or giving grammaticality judgments,
expressive measures and sentence repetition, which combines expressive and receptive skills.
While exposure effects have been found in all of these types of tasks, bilingual children have
also performed comparably to monolingual norms on certain measures.
4.1.1 Exposure effects in receptive and expressive measures of grammatical knowledge
Variation in language exposure has been found to predict receptive abilities on grammatical tasks
in bilingual children across stages of development. French-English bilingual toddlers in Montreal
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were tested on a measure of English receptive syntax and scored on average over 1 SD below the
average for English monolingual peers (Thordardottir et al., 2006). Older children have also
shown exposure related deficits in receptive measures of grammatical knowledge. For example,
Turkish-English sequential bilingual elementary school children scored lower on a measure of
receptive grammatical knowledge in English than monolingual peers and showed differential
performance related to their level of English exposure (Chondrogianni & Marinis, 2011).
Likewise, Spanish-English bilingual children in elementary grades 2 and 5 given grammaticality
judgment tasks on English mass/count nouns, Spanish gender marking and that-trace violations
in both languages performed worse than monolingual peers (Gathercole & Thomas, 2009).
Performance on expressive measures of grammatical skill have also been linked to differences in
exposure. In an elicited production task of past tense forms, French-English bilingual pre-school
children in an English-dominant city in Canada performed worse than monolinguals on all forms
for English and on irregular forms for French (Paradis et al., 2011). The authors suggest the
absence of an exposure effect for regular past forms in French may be due to their relatively high
type and token frequency compared to English regular past tense forms. Another study of
children of the same age and in the same city found using a picture-naming task that bilinguals
were less accurate in production of adjective-noun agreement in French than monolingual peers
(Nicoladis & Marchak, 2011). Expressive measures of grammatical knowledge may also be
lower in older bilinguals: in a study of 6- to 11-year-old sequential and simultaneous SpanishEnglish bilinguals, both bilingual groups performed worse than monolingual peers in adjective
and determiner agreement on a picture-naming task (Montrul & Potowski, 2007).
On the other hand, some studies using spontaneous speech samples have not found differences
related to exposure in the grammatical competence of bilinguals. For example, Spanish-English
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bilingual 8-year-olds in the U.S. whose narratives were evaluated for grammatical accuracy
performed on par with functionally monolingual peers and no relationship was found between
their rate of exposure at home and performance for either language (Gutiérrez-Clellen & Kreiter,
2003). Thordardottir (2015) analyzed speech samples from French-English bilingual preschoolers in Montreal and found that bilinguals with balanced exposure performed on par with
monolingual peers with respect to MLU and accuracy in morphosyntax. In the above-mentioned
study by Montrul and Potowski (2007), the bilingual and monolingual groups performed
similarly in terms of gender marking accuracy in a spontaneous narrative task. Thus, it seems
that the measure may matter: expressive tasks that elicit specific forms such as picture-naming
tasks might be more sensitive and able to find exposure effects than spontaneous speech
sampling in which bilinguals may be able to avoid using forms that they have not yet acquired.
To sum up, the research on exposure effects in bilingual development, differently from the
research on vocabulary, has been more focused on school-aged children and has found that
exposure effects may persist into these years if they involve low frequency, opaque structures
and/or are measured using more targeted methods such as eliciting a targeted grammatical
property, rather than use of spontaneous speech data. Also differently from vocabulary, a
receptive-expressive grammar gap is not attested to: exposure effects appear to affect receptive
and expressive measures alike.
4.2 Limits to the ability of exposure to explain variation in bilingual children’s grammatical
development
Grammatical competence is multi-faceted, so naturally there is a lot of variation among the
targeted structures and skills in this research. Some have suggested that exposure effects are
more likely to be found in structures that are either more complex or opaque due to the fact that
they require more exposure in order to be learned (e.g. Gathercole, 2016). A related hypothesis
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formulated by Tsmipli (2014) under a Universal Grammar approach to acquisition states that
exposure in bilingual children will relate to proficiency only in structures that are acquired late
by monolinguals (defined as after age 5). Conversely, age of onset but not exposure will predict
variation in early acquired structures. The reasoning is that a minimal amount of language
exposure is required for children to set language parameters responsible for early acquired
phenomena like word order; however, late acquired structures rely on semantic, pragmatic and
lexical knowledge, and thus their acquisition will be predicted by the exposure bilingual children
have to the language. Importantly, this relationship will only hold for children who are beyond
the point in their development where they are ready to acquire such a phenomenon; for example,
when their working memory can support the acquisition of right-branching relatives. Thus, under
this view bilingual children’s acquisition of late-acquired structures is determined both by
developmental readiness and their language exposure.
Both the complexity and late-acquired accounts for exposure effects in grammatical development
predict the pattern observed in Welsh-English bilinguals for grammatical gender. Variation in
exposure relates to their knowledge of this structure, which is opaque and complex, and which is
also mastered only in late childhood (Thomas & Gathercole, 2007). Similarly, Dutch-English
bilingual children ranging from 3 to 17 years of age given a grammaticality judgment and
elicited production tasks in Dutch performed differently from monolinguals on an opaque feature
of Dutch, grammatical gender marking on definite determiners, but not on adjectives, whose
marking is largely rule-based (Unsworth, 2013).
Another caveat to the exposure-grammatical development relationship is that, as in vocabulary
development, these effects are not uniform across levels of exposure. In fact, the relationship
between exposure and proficiency on grammatical tasks may be non-linear, diminishing beyond
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certain thresholds in exposure. Beyond these thresholds, bilinguals become indistinguishable
from monolinguals. This pattern was observed in a study of school-aged Welsh-English and
Spanish-English bilinguals, in which performance on grammatical tasks by bilinguals at grade 2
was poorer than monolingual peers, yet at grade 5 bilinguals performed comparably to
monolinguals (Gathercole, 2007). From this finding, Gathercole concludes that bilingual children
are delayed due to diminished exposure but eventually catch up once their cumulative exposure
has reached the critical mass needed to generalize as monolingual peers do. Similarly, the abovementioned study of French-English bilingual preschoolers assessed on MLU and grammatical
accuracy found that bilingual children receiving a minimum of 50% cumulative exposure
performed comparably to monolinguals in that language (Thordardottir, 2015). Differently from
the findings in Gathercole (2007), grammatical performance gradually improved with increased
exposure. Thordardottir suggests this may be because hers are comprehensive measures while
Gathercole’s targeted single constructions. In both cases, though, as with vocabulary, bilingual
children were found to catch up with monolinguals on measures of grammatical development
once attaining a certain amount of cumulative exposure. A related finding that is consistent with
‘critical mass’ effects in bilingual grammatical development is that grammatical development in
children’s weaker language shows the effect of exposure, even in terms of general measures such
as MLU, while the stronger language is relatively unaffected (Blom, 2010).
Thus, to sum up, grammatical proficiency may be predicted by (cumulative) language exposure
only in cases where the targeted structure is opaque or complex, and hence also late-acquired in
monolinguals. Furthermore, such effects may disappear with time as bilingual children’s
cumulative exposure “catches up” with monolinguals, i.e. reaches the critical threshold needed
for mastery of the relevant grammatical properties.
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4.3 Sentence repetition as a measure of grammatical competence and its relationship to exposure
Sentence repetition tasks have long been used as measures of grammatical competence in studies
of L2 acquisition (see Jessop, Suzuki & Tomita, 2007 for a review) and in clinical settings for
diagnostic purposes (e.g. Conti-Ramsden, Botting, & Faragher, 2001). Recent research has
found it to be a promising method of distinguishing typically developing from SLI bilingual
children (e.g. Armon-Lotem et al., 2015). A few recent studies have also used sentence
repetition (SR) as a measure of general grammatical competence in bilingual children to make
monolingual comparisons and view exposure effects (e.g. De Cat & Serratrice, under review).
To successfully repeat a sentence verbatim, one must draw on both receptive and productive
competencies from all levels of representation: phonological, morphological, lexical, syntactic,
and semantic. When items in SR tasks are of the appropriate length, they tap into grammatical
representations and disallow simple echoing of an unanalyzed string of words. For this reason,
successful repetition of a sentence exhibiting a given structure indicates mastery of that structure.
Responses in a sentence repetition task can be evaluated in several ways, including full verbatim
accuracy, production of the targeted grammatical structure regardless of lexical errors, and
grammaticality of responses. As mentioned above, they differ from measures derived from
spontaneous speech in that grammatical structures of interest can be targeted, which may make it
more sensitive to exposure effects.
Most research using SR with bilinguals has focused on its ability to disentangle exposure effects
from markers of SLI. The few studies that relate measures of exposure and usage to
performance on SR in bilinguals have found a robust link between the two. How bilingual
performance compares to monolinguals is less well understood. One study of 5-year-old
monolingual and bilingual French-English children found the difference between scores from
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bilinguals and monolinguals in French to be marginally significant, but the relationship between
exposure in a language and SR scores in that language was significant and similar in strength to
the relationship between exposure and receptive vocabulary but weaker than the relationship
with expressive vocabulary (Thordardottir & Brandeker, 2013). Children in this study covered a
large range of relative exposure levels to French and English. Likewise, in a study of bilingual 5
to 7-year-olds in the UK with a range of L1s, bilinguals’ performance on an English SR task was
negatively predicted by a combined measure of home language production and exposure (De Cat
& Serratrice, under review). The combined exposure-use measure was a particularly important
predictor of the ability to repeat sentences using the targeted structure in the SR task in these
children and accuracy with functional words (such as time adverbials and prepositions), but less
important for rates of lexical errors and unrelated to rates of inflectional errors. The targeted
structures in this task were classified by three levels of difficulty; bilinguals performed on
average worse on structures of the highest level of difficulty, as expected. SR responses were
evaluated using the three scoring schemes mentioned above, and for all 3 schemes, bilinguals
scored on average 1 SD below the average for monolinguals.
On the other hand, no group differences were found between Spanish-dominant bilingual 4 to 6year-olds and peers exposed only to Spanish in performance on a Spanish SR task (GutiérrezClellen et al., 2006). However, this discrepancy may be due to the fact that only children with
substantial Spanish exposure were studied while the other studies above included children with a
range of exposure patterns.
The general pattern found in these studies is that variation in bilingual language exposure and
use predicts performance on sentence-imitation tasks. In particular, the study by De Cat and
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Serratrice show that different skills tapped into by sentence repetition tasks may relate differently
to exposure, which can be informative for determining the source of exposure effects.
4.4 Language production and grammatical development in bilingual children
The relationship between children’s own language production and their grammatical knowledge
is not well understood due to the scarcity of studies addressing the topic. In this section, those
studies that do address the question are reviewed and summarized.
Children who produce a language more have been found to perform better on tests of
morphosyntactic knowledge in that language, including sentence repetition tasks. This
relationship may even be stronger for the home language than the relationship with language
exposure. The two studies which related language production to measures of semantic
knowledge cited in section 3.3 above also included a measure of morphosyntactic knowledge,
consisting of cloze items and sentence repetition (Bedore et al., 2012;Bohman et al., 2010). In
the first, a study of Spanish-English bilingual pre-K and K children in the U.S., how much
children habitually speak in English (output) predicted scores on the morphosyntax test in
English and likewise how much children speak in Spanish predicted scores on the morphosyntax
test in Spanish (Bohman et al., 2010). This was in contrast to how much children hear Spanish
(exposure), which did not predict scores on the morphosyntax test in Spanish. In the latter study,
which focused on a very similar population with the same tests, English morphosyntax scores
increased while Spanish morphosyntax scores declined as time spent speaking and hearing (a
combined measure) English increased (Bedore et al., 2012).
On the other hand, the study of bilingual school-aged children by De Cat and Serratrice
mentioned previously also used a sentence repetition task but found differently that children’s
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inflectional errors were not predicted their combined measure of production and exposure.
However, errors involving function words were predicted by production and exposure.
In line with De Cat and Serrratrice’s finding, a study of French-English bilingual adolescents in
Ontario, all of whom attended school in French – i.e. received considerable exposure to French –
found via analysis of spontaneous speech data that there were significant differences in speakers’
accurate productions of reflexive pronouns in obligatory contexts when grouped by their regions.
The regions differed in the extent to which French was used in the community, and accuracy
rates inversely reflected the order of French-use (Mougeon & Beniak, 1991). Though individual
rates of participants’ own language production were not measured, these results could indicate
that exposure, which all participants received at school, was not enough for some aspects of
language development (such as reflexive pronoun use) and that these differences in grammatical
knowledge may reflect bilinguals’ frequency of production of the targeted language in day-today interactions (Carroll, 2017).
More general measures of grammatical competence are also predicted by measures of language
production. In a study of bilingual 2 to 5-year-olds in the U.K. and the Netherlands, relative
production of Dutch and English predicted children’s relative proficiency in terms of MLU, and
this relationship was stronger than that with relative exposure (Unsworth et al., 2018).
To sum up, though there are few studies that explicitly target the relationship between bilinguals’
language production and grammatical proficiency, the small body of research that present data
on the topic have found that knowledge of morphosyntax, functional elements and overall
grammatical competence such as MLU are positively related to how much bilinguals speak in
that language, and this link may be even more robust than the link with how much bilinguals
hear the language.
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4.5 The relationship between lexical and grammatical development in bilingual children
The relationship between lexical and grammatical development has been widely studied and
debated due to its implications for our understanding of how language is represented in the mind.
It has been argued that under a view of language represented modularly in the mind, lexical
development and grammatical development are predicted to proceed independently while the
opposing view, one that proposes general language learning mechanisms across domains,
predicts that lexical and grammatical development develop in tandem. This has made the
relationship between grammatical and lexical development in bilinguals an area of particular
interest because of the possibility to compare lexical and grammatical knowledge within and
across languages in the same individual. If lexical and grammatical knowledge are dependent on
one another, measures within a language should show a closer relationship than across
languages. In other words, the relationship between lexical and grammatical knowledge should
be language specific. Indeed, this pattern has been found in cross-sectional data from parent
reports and speech samples for bilingual toddlers (Marchman et al., 2004) as well as longitudinal
data (Conboy & Thal, 2006; Hoff, Quin & Guigere, 2018). Importantly, Hoff and colleagues
found that while correlated, vocabulary scores did not predict grammatical growth nor vice
versa, leading them to conclude that a third variable drives this relationship. They suggest
properties of children’s language exposure as this third variable. A subsequent study with
monolinguals showed that home literacy environment accounts in part for the commonalities
between lexical and grammatical development (Brinchmann et al., 2019)
There is substantial support from bilingual grammatical development for a modular view of
lexical and grammatical representation as well. Studies of bilingual development have found the
existence of cross-linguistic-influence in bilinguals on an abstract level, which suggests that
domain-specific and language-general mechanisms are at work (e.g. Hulk & Mueller, 2000). For
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example, German-English bilingual children showed cross-linguistic influence in their
production of pre- or post-verbal negation, and the choice of structure was not linked to the
choice of lexical items. In other words, children typically remained in the lexicon of the language
they were speaking while using the negation pattern of the other language (Döpke, 2000).
One way of viewing the relationship between lexical and grammatical development within one
language is to ask whether differential levels of exposure predict grammatical development to
the same extent that it does lexical development. In other words, is grammatical knowledge
equally affected by diminished exposure as lexical knowledge? Few studies have addressed this
question. Of those that have, some have argued that lexical development is more susceptible to
the effect of diminished exposure and that consequently only those grammatical properties with a
significant lexical component will evidence exposure effects (e.g. Unsworth, 2014). This pattern
was borne out in a study of bilingual children acquiring Dutch and English, who showed the
effect of differential exposure in their accuracy of gender-marking of Dutch determiners but not
in scrambling, the former being highly-lexically dependent and the latter being derived from
syntactic and semantic principles (Unsworth, 2013). However, at least one study has found that
lexical and grammatical knowledge show a similar relationship with variation in language
exposure. In a study of French-English bilingual pre-school children’s spontaneous speech
samples, the relationship between language exposure measures and grammatical measures (MLU
and morphosyntactic diversity and accuracy) was similar to that with vocabulary (Thordardottir,
2015). While Unsworth and colleagues tested children spanning a larger age range and targeted
specific grammatical properties using grammaticality judgments and elicited production, this
study tested 3 and 5-year-olds only on more general measures of grammatical knowledge. It
may be that lexical and grammatical development are more uniformly linked to differential rates
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of exposure at earlier stages of development and for general measures of grammatical
development such as MLU. However, with so few direct comparisons of lexical and
grammatical measures within the same individuals, further research is needed to determine
whether diminished exposure relates to lexical and grammatical knowledge differently.
4.6 Grammar materials
The majority of research on bilingual exposure effects in very young bilinguals focuses heavily
on vocabulary knowledge while relatively fewer studies include measures of sentence-level
proficiency. To contribute to a fuller understanding of the relationship between language
experience and bilingual proficiency, I also administered a sentence repetition task. Sentence
repetition has been used to assess fluency in first and second languages (both in children and
adults) as well as in foreign language learning settings (Bley-Vroman & Chaudron, 1994; Lust,
Flynn, & Foley, 1996). It requires that children call on all levels of representation at the sentence
level (phonological, morphosyntactic, lexical, syntactic, and semantic) to decode the sentence
and re-encode the message in a sentence of their own making (as long as sentences are long
enough to rely on more than just short term-memory), thus potentially shedding light on their
grammatical system (Lust et al., 1996; Potter & Lombardi, 1990).
4.6.1 LITMUS Sentence Repetition Task
The sentence repetition task used in this study was the short version (30 items) of the LITMUS
(Language Impairment in Multilingual Contexts) SR task (Marinis & Armon-Lotem, 2015).
LITMUS is a set of principles used to create a battery of SR tasks across languages to better
diagnose language impairment in multilingual children. The English test which I used was
created by Theo Marinis, Shula Chiat and Sharon Armon-Lotem. It controls across items for
factors such as word frequency and age of acquisition, type of nouns (pronoun versus noun
phrase) used, and sentence length. It targets grammatical structures categorized into three levels
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of difficulty (1-least to 3-most) based on the age of acquisition in monolingual corpus data
(Marinis & Armon-Lotem, 2015). To view the effect of memory constraints, controls of equal
length containing simpler structures, such as subordination and coordination, are also included.
The structures tested are presented by difficulty level with the number of test items and an
example below:
Table 20: Targeted structures and example sentences by difficulty level in LITMUS sentence
repetition task
Difficulty
Level

Structure

Example

Number of
items

1

SVO with 1
auxiliary/modal

She can bring the glass to the table.

3

Short actional passive

The children were taken to the office. 4

Who, what object
questions

Who did the monkey splash near the
water?

4

Which object questions

Which picture did he paint
yesterday?

2

Long actional passive

The cow was kicked in the leg by the
donkey.

2

SVO with 2 auxiliaries /
aux + modal

The kitten could have hit the ball
down the stairs.

3

Sentential adjuncts with
before/after/because

She went to the nurse because she
was sick.

3

Conditionals

The people will get a present if they
clean the house.

3

Right branching object
relatives

The children enjoyed the sweets that
they tasted.

3

Center-embedded object
relatives

The horse that the farmer pushed
kicked him in the back.

3

2

3

Total

30
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The task is administered via a Powerpoint presentation with embedded audio recordings and
illustrations. The child is told that they need to help a character, Teddy, as he goes on a treasure
hunt through various places. At each step in his journey, the child must help by repeating a
sentence they hear spoken. They are told to reproduce the sentence exactly as they hear it.
Children wear headphones and are given three practice items to ensure that they understand the
task. The original version featured a native speaker of British English, so an alternate version
with recordings by an American English speaker was created for children whose primary
exposure to English came from a speaker of a North American variety of English. Care was
taken to make sentence delivery speed approximately similar across versions.
Two scoring schemes were applied. The first and most stringent awarded 1 point only if the
sentence was correctly produced verbatim. The second scheme awarded one point if the structure
targeted was produced, ignoring all other changes to the sentence. For example, for the item The
boy must sweep the floor in the kitchen, if the child produced The boy can clean the floor in the
house, she received one point given that she produced an SVO sentence that used one modal
despite multiple lexical substitutions.
4.7 Grammar predictions
Sentence repetition is both a test of receptive and expressive grammatical skill as it requires that
children process and analyze the structure of sentences they hear, derive a meaning and then reencode that meaning in a sentence of their own making, drawing on memory to recreate the
sentence verbatim. Different scoring schemes for sentence repetition can be used to tap into
different competences. For this study, two scoring schemes were used – proportion of sentences
produced verbatim correct and proportion of sentences that included the targeted grammatical
structure. The verbatim correct score targets both lexical and grammatical skills, including the
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ability to repeat the targeted structure and recall the lexical items and functional words used in
the original sentence. The target structure produced score is a laxer measure that reflects whether
children have acquired the structures in the sentences well enough to be able to understand and
reproduce them, independent of lexical knowledge. Performance on the three levels of difficulty
presented in the previous section (i.e. early to late acquired structures) shed light on whether
these bilingual children follow a similar trajectory to monolinguals or show different
developmental patterns.
While working memory is hypothesized to facilitate sentence repetition, especially scored in
terms of verbatim correct sentences, scores should also be a reflection of grammatical
competence because the sentences have been designed to disallow simple echoing. Therefore, I
predicted that working memory would be one of many factors that contribute to sentence
repetition scores.
Here are the predictions for sentence repetition, the measure of grammatical knowledge in this
study:
1. English sentence repetition scores under both scoring schemes will increase as a function of
increased current and cumulative exposure and production of English. These relationships will
be weaker than those with vocabulary size.
2. Sentence repetition verbatim scores, which are more akin to elicitation of targeted forms in
the studies reviewed above, will be more closely related to exposure than target structure correct
scores, given that the latter allow children to avoid specific word forms or functional words.
3. Item difficulty will predict accuracy on the sentence repetition task. Items at the lowest level
of difficulty may approach ceiling in terms of accurate production of the target structure.
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4. Exposure will be more closely related to performance on items at higher levels of difficulty
(later acquired structures) than at lower levels of difficulty, under the theory developed by
Tsimpli (2014) and described above.
4.8 Grammar results
4.8.1 Exposure, production (output) and performance on sentence repetition task
Correlational analyses between language experience (exposure and production) variables and
sentence repetition scores are presented in this section. Both sentence repetition task scores
(verbatim correct and target structure produced) showed significant correlations with all
exposure and production measures, with one exception: the correlation between cumulative
length of exposure and sentence repetition target structure produced scores did not reach
significance (p=.16).
Table 21: Pearson correlation coefficients for sentence repetition scores with exposure and
production (output) (N=29, df=27)
Verbatim correct

Target structure
produced

Exposure at home

.54**

.48**

Exposure at home and school

.60***

.51**

Exposure at home, school, activities and
holidays

.57**

.53**

Output at home

.53**

.46*

Output at home and school

.59***

.49**

Cumulative length of exposure

.48**

.27

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
Below are scatterplots with linear regression lines for verbatim correct and target structure
correct scores by English exposure across all domains (Exposure figures were presented in
Chapter 2).
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Figure 2: Sentence repetition task target structure produced scores plotted as a function of
English exposure across all domains (N=29)

Figure 3: Sentence repetition task verbatim correct scores plotted as a function of English
exposure across all domains (N=29)
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4.8.2 Item Difficulty
Children’s performance (% correct) on the sentence repetition task by difficulty level and
grammatical structure are presented below for the two scoring schemes: target structure produced
and verbatim correct. For each structure, the number of items testing that structure is also shown.
There were 30 items total. Note that scores come from 29 children because one child’s data was
lost due to the recorder failing during testing.
Table 22: Average accuracy by structure across subjects (% correct and SD of % correct across
subjects) for target and verbatim correct on sentence repetition task
Difficulty N Items Structure
level

Target % correct
(SD)

Verbatim %
correct (SD)

1

4

Short actional passives

74 (31)

59 (35)

1

3

SVO with 1 auxiliary

85 (28)

56 (39)

1

2

What questions

86 (29)

71 (39)

1

2

Who questions

81 (33)

45 (45)

2

3

Adjuncts with
before/after/because

77 (30)

52 (35)

2

2

Long or non-actional passives

71 (34)

47 (40)

2

3

SVO with 2
auxiliaries/aux+modal

61 (41)

36 (33)

2

2

Which questions

71 (41)

36 (46)

3

3

Center embedded object relatives

49 (40)

26 (38)

3

3

Conditionals

80 (36)

48 (38)

3

3

Right branching object relatives

74 (34)

30 (34)

30

Total

74 (28)

46 (32)

The grand mean percent correct by difficulty level for all children are shown below. The overall
performance under both scoring schemes decreases with each increase in level of difficulty;
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however, the difference between performance on level 2 and 3 was very small for target structure
produced scores.
Table 23: Grand mean percent correct (SD) by difficulty level on sentence repetition task
Level 1 % correct
(SD)

Level 2 % correct
(SD)

Level 3 % correct
(SD)

Target structure prod.

81 (26)

70 (33)

68 (33)

Verbatim correct

58 (34)

43 (32)

34 (34)

One-way repeated-measures ANOVAs were conducted to test the effect of difficulty level (3
levels) on sentence repetition target structure and verbatim correct scores by participant. For
target structure produced scores, there was a significant main effect of difficulty level on scores
[F(2,56)= 9.3,p<.001]. Tukey HSD tests showed that while scores on difficulty level 1 items
differed significantly from level 2 and 3 (p<.01), the difference between scores for difficulty
levels 2 and 3 was not significant. For verbatim correct scores, there was also a significant main
effect of difficulty level on scores [F(2,56)=25.63,p<.0001]. Post hoc Tukey tests showed that
scores differed significantly for all pairwise comparisons (p<.05 for level 2 compared to level 3,
p<.01 for all others).
An independent samples ANOVA was conducted to test the effect of difficulty level (3 levels)
on sentence repetition target structure and verbatim correct scores by item (N=11 at level 1, 10 at
level 2 and 9 at level 3). For target structure produced scores, the main effect approached
significance (p=.12). For verbatim correct scores, there was a significant main effect
[F(2,27)=6.07,p<.01]. Post hoc Tukey tests showed that the only pairwise comparison that was
significant (p<.01) was between difficulty levels 1 and 3.
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Thus, the relative difficulty of items for these bilingual children reflects the difficulty/timing of
acquisition in monolinguals overall. The effect of difficulty was weaker for target structure
produced scores than verbatim correct scores: accuracy was not significantly worse at the highest
difficulty level compared to the middle level of difficulty.
Bilingual exposure has been hypothesized to play a stronger role in late-acquired than earlyacquired structures (Tsimpli, 2014). To test this hypothesis, I look at the relationship between
exposure and performance on sentence repetition at each level of difficulty, which reflect the
ordering from early to late acquired structures in monolingual acquisition. Correlations between
children’s accuracy under both scoring schemes per level of difficulty and their current and
cumulative English exposure are represented in the table below.
Table 24: Pearson correlation coefficients for children’s accuracy on items at each difficulty
level of sentence repetition task with English exposure everywhere for both scoring schemes
Current
exposure
~ level 1
accuracy

Current
exposure~
level 2
accuracy

Current
exposure~
level 3
accuracy

Cumulative
exposure ~
level 1
accuracy

Cumulative
exposure~
level 2
accuracy

Cumulative
exposure~
level 3
accuracy

Target

.51**

.61***

.36*

.22 (p>.2)

.33 (p=.07)

.19 (p>.2)

Verbatim

.55**

.57**

.49**

.40*

.50**

.48**

Current English exposure was correlated with accuracy on sentence repetition in terms of both
verbatim correct and target structure produced at all levels of difficulty. The strength of this
relationship increased between the first two levels for target structure produced (slightly so for
verbatim correct). Between the second and third levels of difficulty, the strength of the
relationship decreased for both scoring schemes.
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Cumulative exposure was not significantly (p>.05) correlated with the target structure produced
scores at any level of difficulty but was correlated with all three verbatim correct scores. The
strength of the relationship increased from levels 1 to 2, but decreased slightly from levels 2 to 3,
just as with current exposure.
4.9 Interim discussion
These results show that as predicted, children’s performance on an English sentence repetition
task are positively related to their current exposure and production of English. Also as predicted,
scores under the scheme that penalizes lexical errors (verbatim correct score) were more closely
related to exposure and production than the scores under the scheme which did not (target
structure produced scores). However, differently than predicted, sentence repetition scores were
related as strongly to exposure and production as vocabulary measures were. (These correlations
were presented in Chapter 3). In fact, the relationship with proficiency and language production
is slightly stronger for the sentence repetition verbatim scores than for expressive vocabulary,
contrary to my prediction.
In terms of the effect of item difficulty and its interaction with exposure, my predictions were
partially borne out. Children’s performance on sentence repetition decreased as difficulty level
increased, although this was non-significant for the lax scoring scheme at the two highest levels
(2 and 3). Children’s accuracy was close to ceiling for the lowest level of difficulty under the lax
scoring scheme (target structure produced), at 81% (SD=26%) accuracy. Children’s
performance on sentence repetition was significantly related to current English exposure at all
levels of difficulty, but only verbatim correct scores correlated with cumulative exposure.
Differently than predicted, late acquired or difficult structures were not more closely related to
current or cumulative English exposure than early acquired or easy structures.
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5. Code-switching and language proficiency in children
One type of code-switching, called inter-speaker code-switching, was introduced in section 1.7.
This type of code-switching contrasts with another type of code-switching, which I call intraspeaker code-switching. The former refers to the use of two (or more) languages by one speaker
within a conversational turn, for example, inter-sentential and intra-sentential switches such as
(1) and (2):
(1) Child: I like my teacher. Elle est gentille. (I like my teacher. She’s nice.)
(2) Child: I don’t want aller au centre cause il est boring. (I don’t want to go to after-school care
because it’s boring.)
The latter refers to the use of two (or more) languages in conversation between two (or more)
speakers in which the switch occurs across conversational turns as in (3).
(3) Mother: Eat your vegetables.
Child: Mais, je veux pas ! (But I don’t want to!)
The relationship between these two types of switching and language proficiency may be
different. Furthermore, the direction of these relationships is not well-understood: differences in
proficiency have been hypothesized to lead to variation in rates of code-switching and
conversely, variation in rates of code-switching has been hypothesized to lead to differences in
proficiency. I discuss each possible relationship below.
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5.1. Intra-speaker code-switching and proficiency
5.1.1. Proficiency influences intra-speaker code-switching
While some claim that intra-speaker code-switching is rare in young bilingual children (Poeste,
Muller & Gil, 2019), longitudinal studies find a great deal of individual variation with some
children producing virtually no mixed utterances and others code-switching in approximately
half of their utterances (Cantone, 2007). Thus, it seems that some very young children intraspeaker code-switch at non-negligible rates.
The factors that lead to children’s use of intra-speaker code-switching have been the focus of a
significant number of studies. It is widely agreed that children’s code-switching does not result
from a unified language system or confusion and in fact, shows sensitivity to the grammatical
constraints of their languages (e.g. Cantone, 2007) and evidence language differentiation even at
very early ages. For example, in homes where parents speak different languages to the child,
young children tend to use more of their parents’ dominant/native language with them than with
the other parent (Deuchar & Quay, 2000).
The relationship between relative language proficiency and intra-speaker code-switching is less
clear. In younger children, lexical and grammatical gap-filling has been hypothesized as one
source of children’s intra-speaker code-switches but findings are mixed. Several studies of very
young children find that children are more likely to intra-speaker code-switch when using words
for which they do not have a translation equivalent (Deuchar & Quay, 2000; Genesee, Paradis &
Wolf, 1995; Montanari, 2008; 2009). Bilingual children have been found to use the functional
elements of their stronger language with content words of their weaker language (Lanza, 1997).
However, in a longitudinal study of five Italian-German bilingual children between 1 and 5 years
of age, Cantone (2007) concludes that variation in children’s intra-speaker code-switching habits
over time cannot be explained by their grammatical development.
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Also, overall proficiency has been hypothesized to relate to rates of intra-speaker codeswitching. Bilingual children have been found to intra-speaker code-switch more or exclusively
into the language which they are dominant in (Bernardini & Schlyter, 2004; Greene et al. 2012).
However, other studies of young children find no relationship between language dominance and
rates of intra-speaker code-switching (Poeste, et al., 2019). Poeste and colleagues suggest that
children’s language dominance as measured by standardized language test scores or exposure
balance may be insufficient to predict switching habits in social contexts where one language is
socially dominant, as is the case with Spanish in the Mallorcan school where part of their study
took place. Indeed, while Greene and colleagues find that dominance group was a significant
predictor of rates of intra-speaker code-switching, overall children were more likely to switch
from Spanish to English than the inverse, which may reflect their awareness that English is the
accepted language of schooling in their social context.
Studies of older (school-aged) children find differently that use of intra-sentential code-switching
for a wider range of pragmatic purposes actually increases as children grow older (Reyes &
Ervin-Tripp, 2004) and this may be accompanied by a decrease in the use of inter-sentential
switching (Hoffmann & Stavans, 2007). These changes are hypothesized to result from their
growing ability to manipulate their languages for pragmatic purposes and to use the language
which they are addressed in.
Furthermore, children’s use of intra-speaker code-switching in different contexts may relate
differently to proficiency. One study of Mandarin-English bilingual pre-schoolers in Singapore
found that increased intra-speaker code-switching was associated with higher lexical and
grammatical competence in Mandarin, their home language, and was unrelated to proficiency in
English, their dominant language (Yow, Tan, & Flynn, 2018). While this is contrary to the gap108

filling/dominance explanations of intra-speaker code-switching, this difference may be due to the
fact that this study occurs in a school context while the other studies were focused on the home
context. Children may be more likely to code-switch for pragmatic purposes rather than to make
up for gaps in their knowledge when speaking with peers though direct comparisons of switching
in and outside of the home, to my knowledge, are not found in the extant literature.
5.1.2 Intra-speaker code-switching influences proficiency
The relationship between proficiency and intra-speaker code-switching has been hypothesized to
operate in the opposite direction as well, i.e. intra-speaker code-switching influencing
proficiency. There are very few studies that address the question directly, though. Some have
hypothesized based on the development trajectories and intra-speaker code-switching patterns of
very young children that intra-speaker code-switching allows children to leverage their
knowledge in one language to gain knowledge in the other language (e.g. Bernadini & Schlyter,
2004). However, quantitative data supporting this theory are scarce. The only quantitative
longitudinal data on the subject that I could find was the above-mentioned study by Yow and
colleagues (2018). They examine the effect of intra-speaker code-switching on bilingual
children’s proficiency by asking teachers six months after the initial data collection to rate the
children’s receptive and expressive skill in English and Mandarin. They found a positive
relationship between level of intra-speaker code-switching at time 1 and teacher-reported
proficiency in both languages at time 2, though for Mandarin this effect was fully mediated by
children’s Mandarin lexical diversity at time 1. While these findings suggest that in a school
context, intra-speaker code-switching may lead to increased proficiency in the language of
schooling, further research is needed as well to shed light on, for example, how intra-speaker
code-switching at home effects bilingual proficiency.
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To summarize, the relationship between proficiency and rates of intra-speaker code-switching
may vary across age and context. For younger children in the home, code-switches may reflect
gaps in lexical and grammatical knowledge. On the other hand, older children’s use of intraspeaker code-switching with peers may be positively associated with proficiency in terms of
lexical, grammatical and pragmatic knowledge.
5.2 Inter-speaker code-switching and proficiency
5.2.1. Proficiency influences inter-speaker code-switching
Inter-speaker code-switching involves bilinguals responding to utterances in one language with
utterances in the other language. This phenomenon is related to what has been called receptive
bilingualism – understanding but not speaking one of the languages – and has been observed in
Spanish-speaking immigrant communities in the United States (Hurtado & Vega, 2004). The rate
at which bilingual children make inter-speaker code-switches may vary widely across
populations and social contexts. In a study of Spanish-English bilingual toddlers in the U.S.,
70% of children reportedly replied in English to Spanish at least some of the time (Ribot & Hoff,
2014). In a large-scale study of bilingual families in Belgium with children aged 6-10, one in
four families had children who never used a language spoken by at least one of the parents (the
home language), i.e. always code-switched to Dutch when spoken to in the home language (De
Houwer, 2007). In other bilingual populations, inter-speaker code-switching has been found to
be rare on average, for example, in French-English bilinguals in Canada, albeit with a good
amount of individual variation (Paradis & Nicoladis, 2007). It may also vary depending on
which context is studied, e.g. at home or at school. For example, in a study of the spontaneous
speech of twelve Korean-English bilinguals in a school setting in America, there were very low
rates of inter-speaker code-switching, even in low English proficiency children, less than 5% for
five children and below 25% for the rest (Shin & Milroy, 2000). The authors, however, conclude
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that the low rates can at least in part be attributed to children’s acceptance of English as the
dominant language of schooling, and suggest that studies in the home may find higher rates of
switching. One qualitative study of Korean-American young school-aged bilinguals in their
homes supports this conclusion, reporting that children “often crossed linguistic boundaries in
Korean and English” and were repeatedly told by parents to reply in Korean when replying to
Korean in English (Song, 2016).
Like code-switching in the individual, there is evidence that children’s inter-speaker codeswitches are positively associated with pragmatic and sociolinguistic knowledge in that they are
sensitive to the competencies and preferences of their interlocutors and may be influenced by
sociolinguistic variables such as code-switching patterns in the larger community or social status
of their languages. In the study of Korean-English bilingual first-graders above, children’s
switches showed attempts to structure their discourse and reflected the preferences and
competencies of their interlocutors (Shin & Milroy, 2000). In a study of eight French-English 3
to 5-year-olds in Canada, inter-speaker code-switches showed the interaction between language
dominance and sensitivity to different patterns of code-switching in the local English and
French-speaking communities (Paradis & Nicoladis, 2007). Inter-speaker code-switches have
also been found to occur more often in the direction of the community language, which may be
motivated by both the social prestige associated with the dominant language (e.g. De Houwer,
2007) or the dominant exposure to this language outside of the home, even in very young
children (Ribot & Hoff, 2014).
Also like intra-speaker code-switching, the relationship between inter-speaker code-switching
and proficiency is not straightforward. Lower proficiency in one language appears to favor
code-switching, which as mentioned earlier may account for the finding that inter-speaker code111

switching overall declines as children age (Hoffman & Stavans, 2007). In children who do interspeaker code-switching to some extent, these switches have been found to reflect overall
dominance patterns, but can be influenced by social factors as well. For example, in the study
mentioned above of French-English 3 to 5-year-old bilinguals in Canada, children showed
different patterns of switching based on their language dominance, but the most switching
happened in English-dominant children while in French language contexts than in English
language contexts. The authors attribute this to the fact that in this community, switching is more
common in the direction of English in a French context than vice versa (Paradis & Nicoladis,
2007).
Importantly, receptive and expressive proficiency may relate differently to inter-speaker codeswitching. An imbalance in expressive skills in the two languages is particularly linked to more
inter-speaker code-switching. English-Spanish bilingual toddlers who code-switched into
English when spoken to in Spanish, but never in the other direction, had equivalent receptive
English and Spanish skills but were dominant in English in expressive skills (Ribot & Hoff,
2014).
Finally, the effect of proficiency on inter-speaker code-switching may interact with several
individual factors. First, it may be shaped by a combination of proficiency and individual
preferences. For example, proficiency differences accounted for some variation in rates of codeswitching in the Korean-English bilingual preschoolers studied by Shin and Milroy (2000), but
children’s preference for English largely accounted for the low rates of code-switching in an
English-dominant context, even in low English proficiency children. Another factor that may
interact with proficiency to shape language choice is children’s own attitudes towards their
languages (De Houwer, 2009). However, this may play a minor role when attitudes towards both
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languages are generally favorable (Thomas et al., 2007). Finally, children’s own perceptions of
their skill in a language may also influence their choice to speak in that language. For instance, a
study of Welsh-English school-aged bilinguals found that children who rated their Welsh
proficiency the lowest were also the most likely to revert to English in a Welsh conversation with
the researcher (Thomas, Apolloni, & Lewis, 2014).
To summarize, while inter-speaker code-switching may be used for pragmatic functions and
exhibit sensitivity to interlocutors’ proficiency and social context, the general pattern attested to
in the small literature on the relationship between proficiency and inter-speaker code-switching
is that switches occur more in the direction of the dominant language both at the level of the
community and the child’s individual proficiency, in particular their expressive proficiency.
5.2.2 Inter-speaker code-switching influences proficiency
With respect to the effect that inter-speaker code-switching has over time on children’s
proficiency, as mentioned in the introduction, the act of switching itself is not hypothesized to
effect proficiency, but the resulting imbalance in the proportion of time that children spend
speaking in and hearing a language has been hypothesized to have an effect over time on
proficiency in that language. In the only study of its kind to my knowledge, Ribot and colleagues
(2018) studied the receptive and expressive vocabulary growth from 30 to 36 and 42 months of
age of 47 Spanish-English bilinguals with two inter-speaker code-switching patterns – either
code-switching only into English when spoken to in Spanish but never the opposite direction, or
the inverse pattern, i.e. switching only into Spanish when spoken to in English. These patterns
led to the former group producing more English than they heard and the latter group producing
more Spanish than they heard. After controlling for the effect of age and exposure to English,
the former group showed significantly higher English expressive vocabulary growth than the
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latter group but comparable English receptive vocabulary growth. Spanish vocabulary was not
measured. In other words, inter-speaker code-switching to English (and thus producing more
English than they heard) specifically benefited these children’s English expressive skills but not
receptive skills. The authors suggest that this may explain the receptive-expressive gap in the
lesser used language characteristic of bilinguals from similar populations (Gibson, et al., 2012).
This result suggests that rates of inter-speaker code-switching can have an effect on bilingual
proficiency, specifically in terms of expressive skill via its relationship with the relative amount
of time children spend speaking and hearing their language. A discussion of how language
production may build proficiency can be found in section 1.5 of this work.
5.3 Code-switching materials
Children’s inter-speaker code-switching habits were estimated by a parent as part of the parentinterview in which the BiLEC was administered. Parents were asked how often the child
switched to French when spoken to in English by their English-speaking parent(s). It was
phrased as follows: When [the English-speaking parent or parents] speak to [child] in English,
does she reply in English: 1- always, 2- almost always, 3-half of the time, 4-rarely or 5-never?
The question was posed to all parents including families with two Francophone parents because
except for one case, all children were spoken to in English by at least one parent for some
proportion of their time at home. For the one child whose parents reported currently not speaking
English at all to the child, the mother used to speak English to the child in previous years of life,
before returning to France. Thus, the question was reformulated to ask about the most recent
times that she spoke English to her child.
Parent responses were then coded using a 5-point scale with 1 representing the lowest amount of
switching up to 5 representing the highest amount of switching. The scale was inverted for ease
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of exposition: the variable is discussed in terms of how much switching the child does, rather
than how much the child does not switch.
Switching in the other direction, or to English when spoken to in French, was not asked about
directly, but this information could be gleaned from the parent and child questionnaire data.
Specifically, if the estimated proportion of time that a parent speaks to the child in French is
higher than the estimated proportion of time that the child replies to that parent in French, the
child necessarily does some inter-speaker code-switching to English. (Note that while all
estimates were given for proportion of time that the child speaks and is spoken to in English for
the BiLEC and child questionnaires, these children are only exposed to English and French, and
thus, the inverse of the English estimate is the French estimate.) From these data, children’s
frequency of switching in the direction of English was also assessed on a 5-point-scale – 1 always, 2- almost always, 3-half of the time, 4-rarely or 5-never. The details of this process are
described in more detail in the presentation of the results in section 5.5.
5.4 Code-switching predictions
In the current study, I focus on the relationship between proficiency and rates of inter-speaker
code-switching, in particular with respect to expressive versus receptive skills. The choice was
made to focus exclusively on inter-speaker code-switching for two reasons: first, an area of
particular interest in this study is the relationship between receptive and expressive vocabulary
sizes, and inter-speaker code-switching rates have been found to relate differently to these same
measures (Ribot & Hoff, 2014; Ribot et al., 2018). Second, the existing research on intraspeaker code-switching indicated that I would need detailed data on code-switching use, such as
rates of code-switching by pragmatic function or across contexts, to view the relationship
between intra-speaker code-switching and proficiency, and this was not possible to obtain with
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questionnaires. On the other hand, the research by Ribot and colleagues demonstrated that
questionnaire data could be used to explore the relationship between inter-speaker codeswitching and expressive and receptive vocabulary measures. That said, I have included the
discussion of intra-speaker code-switching here as a point of comparison for inter-speaker codeswitching and to aid in my discussion of my results.
My predictions for inter-speaker code-switching patterns and its relationship proficiency were:
1. Children will inter-speaker code-switch more in the direction of the community language
(from English to French).
2. The more children inter-speaker code-switch from English to French, the lower they will score
on measures of expressive English skill including vocabulary size and sentence repetition scores.
3. Receptive vocabulary scores will not be related to rates of inter-speaker code-switching.
4. English expressive skill will not be related to rates of inter-speaker code-switching in children
who do so both from English to French and French to English or those who only do so from
French to English.
5. Rates of inter-speaker code-switching will be related to their parents’ native language, to
children’s attitudes toward code-switching, and to their perceptions about their proficiency.
Not being longitudinal, these data cannot address the question of the direction of the relationship
between proficiency and code-switching, but as noted in the introduction, the objective here is to
establish whether at one point in time for these children, production is positively related to
proficiency, in terms of inter-speaker code-switching (i.e. frequency of switching will relate
negatively to proficiency). The motivation for this was to see if such a relationship – already
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established in prior cross-sectional and longitudinal studies – would be found in a new
population, bilingual French-English school-aged children in France. Finally, this study is
focuses only on inter-speaker code-switching with parents. Switching in this context was
hypothesized to be negatively related to proficiency in the language that children switch from
(i.e. English in this study) based on prior research (Ribot & Hoff, 2014, Ribot et al., 2018).
Furthermore, given that the study relied on parent-questionnaire data for its assessment of interspeaker code-switching habits, the focus on switching with parents was motivated by the
assumption that parents would be more able to reliably report on children’s frequency of
switching with them than with others, e.g. with teachers and classmates at school.
5.5 Code-switching results
5.5.1 Description of code-switching habits
For these children, inter-speaker code-switching to French was not the norm; nearly half never
reportedly do it and over two-thirds do it no more than rarely. The distribution of children’s
frequency of switching into French when addressed in English, as reported by the parent, is
shown in Table 25.
Table 25: Frequency of inter-speaker code-switching (scalar value) from English to French
(N=30)
Never (1)

Rarely (2)

Half of the time
(3)

Almost always
(4)

Always (5)

14

8

5

3

0

It should be noted that the estimated frequency of inter-speaker code-switching correlated with
the differential between exposure and output estimates, also from parents, lending validity to
these measures: the more frequently children reportedly switched to French when spoken to in
English by parents, the larger the differential – i.e. the amount that English exposure from the
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parent exceeded the amount of English output from the child. This was true for the mother
(r=.42, df=28, p<.05) and the father (r=.5, df=28, p<.01).
As for switching in the opposite direction, to English when spoken to in French, this was nearly
absent in these children. As stated above, these data were gleaned from the estimated proportion
of French (which in these children is always the inverse of the English estimate) spoken to the
parent by the child and by the parent to the child. For all but three children, at least one parent
was estimated to speak French to the child the majority of the time (<60% of the time). For these
27 children, if the child’s estimated production in French to the French-speaking parent was
equal to or greater than the parent’s production to the child, they were categorized as always
speaking in French when addressed in French, i.e. never inter-speaker code-switching to English.
Only two children had production estimates in French that were lower than the exposure estimate
for the French-speaking parent. For these children, the difference was 5% and 25%,
respectively, both of which were categorized as “rarely” based on the scale used for switching in
the other direction. It is worth noting that for the child who reportedly code-switched to English
25% of the time with one parent, the estimates for exposure and production in French to a
sibling, school friends and teachers were all equal, indicating no switching to English with those
interlocutors.
Of the three children whose parents spoke no French to them, all had family members
(grandparents and/or siblings) that spoke a significant amount of French to them and friends,
babysitters, and teachers who spoke entirely in French to them. For the three children who
received minimal French exposure from their parents, the estimates for exposure from other
family members, friends, babysitters and teachers in French was always equal to or less than the
production by the child to those speakers in French. Two of these children were thus classified
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as never switching to French, 1 on the switching scale, but one child reported in the child
questionnaire that she spoke English 100% of the time to English speaking friends at school
while they spoke to her 90% of the time, indicating that she replied in English to French
occasionally. She was classified as switching to English “rarely.”
Table 26: Frequency of inter-speaker code-switching (scalar value) from French to English
(N=30)
Never (1)

Rarely (2)

Half of the time
(3)

Almost always
(4)

Always (5)

27

3

0

0

0

Of the three children who reportedly switched to English when addressed in French, only one
also switched in the other direction, from French to English, (rarely in both cases) and the other
two never switched to French when spoken to in English.
Table 27: Distribution of inter-speaker code-switching patterns (N=30)
Never

From English to
French only

From French to
English only

In both directions

12

15

2

1

To summarize, over a third of children reportedly always reply to interlocutors in the language in
which they’re addressed. Of those who do code-switch across conversational turns, the most
prevalent pattern, seen in half of participants, is in the direction of French – the community
language – only. The other patterns – inter-speaker code-switching to the home language or in
both directions – are rare.
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In all analyses below, I examine only the most prevalent pattern, that is, inter-speaker codeswitching from English to French, as there are insufficient data to examine the other patterns.
5.5.2. Self-estimated frequency and child attitudes towards code-switching
Children also reported on code-switching habits, specifically, whether they spoke French and
English in the same conversation always, sometimes or never. Different from the question posed
to their parents, the context of switching was not stipulated (e.g. at home with parents or at
school with friends). Neither was the type of switching defined (e.g. intra-speaker or interspeaker). Thus, differences between their responses and those given by parents may reflect
different perceptions of rates of code-switching or actual differences in rates of code-switching
by context and type (e.g. if children’s reports reflect their code-switching habits in other contexts
and other types such as intra-speaker code-switches with their English-speaking peers at school.)
Indeed, children and parent estimates of code-switching rates are not correlated and in fact, differ
in about half of the cases: 15 of 29 children report different rates of code-switching than their
parents, overall reporting more code-switching than parents. The distribution of their responses
is shown below:
Table 28: Code-switching frequency as reported by children (N=29)

I speak English and
French in the same
conversation…

Never

Sometimes

Always

8

19

2

Children were also asked whether they liked, didn’t mind or didn’t like speaking English and
French in the same conversation. Their attitudes were fairly evenly distributed from liking to
feeling neutral to not liking code-switching.
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Table 29: Attitudes towards code-switching as reported by children (N=29)

I … speaking English
and French in the
same conversation…

Like

Don’t mind

Don’t like

7

10

12

5.5.3 Inter-speaker code-switching and proficiency
Frequency of inter-speaker code-switching from English to French was negatively correlated
with performance on all proficiency measures. The relationship ranged from moderate in
strength (PPVT) to strong (target structure on SR task).
Table 30: Pearson correlation coefficients for proficiency test scores with inter-speaker codeswitching frequency (PPVT and EVT: N=30; LITMUS SR Task: N=29)

Freq. of interspeaker codeswitching

PPVT score

EVT score

SR task verbatim SR task target
correct
structure
produced

-.46**

-.64***

-.57**

-.70***

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
5.5.4 Family background, attitudes, self-assessed proficiency and inter-speaker code-switching
As noted in the discussion, without longitudinal data, it is not possible to establish the direction
of the relationship between inter-speaker code-switching and proficiency. However, based on
prior research on production and proficiency in bilinguals summarized above, I hypothesize that
the relationship is cyclical with proficiency influencing rates of inter-speaker code-switching,
leading to an imbalance in the time spent speaking and hearing a language, which could in turn
influence expressive proficiency in particular, and this in turn perpetuates the cycle. I also
hypothesize that other factors such as family background, attitudes and children’s own
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perceptions of their proficiency might influence the frequency with which they inter-speaker
code-switch. I explore those relationships in this section.
For this analysis with categorical predictors, frequency of switching to French was transformed
into a 2-level categorical variable: those who always reply to English in English, or never codeswitch were coded as 0 and those who switch to French to some extent were coded as 1. Family
background was coded into four categories: 1 - one anglophone mother, 2 - one anglophone
father, 3 - two anglophone parents, or 4 - no anglophone parents. A Fisher’s exact test (twotailed) found a significant relationship between the anglophone parent being the father, mother,
neither or both parents and switching (p<.05, two-tailed). As seen in the contingency table
below, switching was more likely when children had an anglophone father only or no
anglophone parent.
Table 31: Frequency of switching to French when spoken to in English by family background
group
N=30

Anglomother

Anglo-father

Two angloparents

No angloparents

Total

Never switch
to French

10

2

2

0

14

Switch to
French

6

5

0

5

16

Total

16

7

2

5

30

To explore the relationship between attitudinal factors and switching habits, 2 X 3 contingency
tables were created for switching from English to French (0=never, 1=sometimes) and two 3level attitudinal factors: liking English, French or neither more and feeling more English, more
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French or neither. In both cases, Fisher’s exact tests (two-tailed) revealed no significant
relationship (p>.05).
Children reported on their own proficiency by reporting on the ease of speaking French and
English using a 5-point scale from 1 – very easy, 2- easy, 3 – not easy, not difficult, 4 – difficult
and 5- very difficult. On average, children rated French as .41 points easier on this scale than
English with a SD of 1.0. The differential between the two scores was obtained and children
were classified as reporting French as easier, English as easier or neither (zero differential). To
explore the relationship between self-perceived proficiency and frequency of switching, again a
2 X 3 contingency table was created for switching from English to French and this 3-level factor
(French, English, neither is easier). No significant relationship was found.
Finally, children also reported on their attitudes toward code-switching, specifically whether they
like, don’t mind or don’t like using English and French in the same conversation. The
relationship between this variable and parental estimates of inter-speaker code-switching was
non-significant (p=.14). Parental estimates of rates of code-switching and the child’s estimates
of their own code-switching were also not significantly correlated.
5.6 Interim discussion
My first prediction, that children would switch more frequently to the community language
(French), was borne out. However, inter-speaker code-switching was overall fairly infrequent in
these children, different from previous findings for other bilingual child populations (e.g. Ribot
& Hoff, 2018): nearly half of the participants reportedly never do this and nearly a third do it
only rarely. Switching in the opposite direction (from French to English) was very rare: only 3
of 30 participants did this and only rarely. Children’s attitudes towards code-switching did not
show a strong preference for or against it.
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My prediction that the frequency with which children switch to French when spoken to in
English by parents would be negatively associated with expressive vocabulary scores and lower
sentence repetition scores was also borne out. Contrary to my third prediction, this pattern also
held for the receptive vocabulary scores: more inter-speaker code-switching was associated with
lower PPVT scores as well. The strongest relationships, were however, between inter-speaker
code-switching and expressive scores, with the strongest being children’s ability to produce the
targeted structure in sentence repetition (r=-.7, p<.001).
I was unable to test the fourth prediction given that there were too few participants who switched
in both directions or in the direction of English only (1 and 3 respectively).
Finally, while my prediction that code-switching frequency would be linked to the native
language of parents was borne out, having no anglophone parents or only an anglophone father
were linked to higher rates of inter-speaker code-switching. On the other hand, children’s
attitudes toward code-switching and perceptions of their own proficiency were unrelated to the
frequency with which they inter-speaker code-switch.
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6. Viewing the independent contributions of exposure, production and code-switching to
bilingual proficiency
Demographic variables were explored first to determine what should be controlled for in
analyses of the relationship between proficiency and my dependent variables. There were no
significant effects of either gender or parental education level on any of my dependent variables
(EVT, PPVT and both sentence repetition scores). On the other hand, scores on all proficiency
tests show significant positive correlations with age. For this reason, age is controlled for in all
analyses involving proficiency test scores.
Table 32: Pearson correlation coefficients for age and proficiency test scores (PPVT and EVT:
N=30; LITMUS SR Task: N=29)

Age

PPVT score

EVT score

SR task verbatim SR task target
correct
structure
produced

.62***

.52**

.62***

.40*

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
6.1 Intercorrelations among exposure, production and code-switching variables
One aim of this study was to view the comparative contribution of exposure and production of
English across several contexts (i.e. school, home, activities and on holidays) and inter-speaker
code-switching to English proficiency. However, exposure and production measures are very
highly correlated in these children (e.g. r=.96, p<.001 for exposure and production estimates in
the home and school contexts). Inter-speaker code-switching frequency is also correlated with
exposure and production measures, but the relationships are weaker than those between exposure
and production measures (e.g. r=-.53, p<.001 between inter-speaker code-switching and
exposure in the home and school contexts). Age did not correlate with any measure of use or
exposure aside from cumulative length of exposure, and this was only marginally significant.
The full table of intercorrelations can be found in the Appendix.
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In the linear analyses that follow, significant correlations between predictor variables and
proficiency scores are explored; however, to avoid problems of collinearity, a criterion of |r|<.8
was set for inclusion of variables in the models. According to this criterion, I could not include
both a measure of exposure and production, which were highly correlated across all contexts.
Thus, I chose the most comprehensive of these variables, which was the current English
exposure at home, school, activities, and on vacation. Production measures were excluded from
further analyses. On the other hand, cumulative length of exposure and rate of inter-speaker
code-switching were below my threshold for intercorrelations with exposure of |r|<.8, and were
included.
6.2 Linear regression analyses: viewing the independent contributions of code-switching and
exposure to proficiency
As noted above language experience variables were very highly intercorrelated, so in order to
view their independent contributions, I ran hierarchical regression analyses, entering the most
well-established predictor of proficiency, age (which correlated with all proficiency measures),
first in all models. Then dependent variables of interest that were correlated with each
proficiency measure were entered in a second (or third) model, with the last predictor entered
being the least well-understood of all relationships.
6.2.1 Receptive vocabulary and inter-speaker code-switching
The only significant correlations with receptive vocabulary scores were with age and codeswitching to French when spoken to in English; thus, only these two predictors were modeled.
Age was entered first on its own and then frequency of inter-speaker code-switching was added,
which accounted for an additional .13 of the variance in scores. Both age and frequency of codeswitching were significant predictors in this model. Unstandardized regression coefficients and
standard error for the models are shown below.
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Table 33: Regression model results for receptive vocabulary scores (N=30)
0
Constant

Age

1

-28.34

5.11

(30.28)

(29.25)

1.50***

1.37***

(0.35)

(0. 32)

Freq. of inter-speaker codeswitching

-11.97**
(4.11)

Adjusted R2

0.37

0.50

F

F(1,28)=17.9

F(2,27)=15.57

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
6.2.2 Expressive vocabulary, exposure and code-switching
Main Effect
Expressive vocabulary scores were significantly correlated with age, inter-speaker codeswitching to French and all exposure and production measures. As mentioned above, the
exposure figure which took into account the most contexts (home, school, activities and
holidays) was used. For ease of exposition, I call it “exposure everywhere” for short. Interspeaker code-switching to French was included as well as cumulative length of exposure in an
initial set of analyses not presented here. In these models, cumulative length of exposure changed
from a positive to a negative predictor when modeled with exposure everywhere, indicating that
these two variables were collinear. For this reason and since the relationship between current
exposure and expressive vocabulary was stronger, cumulative length of exposure was omitted
from further analyses.
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First, I entered age, a well-known predictor of vocabulary size, and second, current exposure
everywhere, which also has been found to predict bilingual children’s expressive vocabulary size
in numerous studies (e.g. Hoff et al., 2012; Sheng et al., 2011; Thordardottir, 2011), was entered.
Lastly, inter-speaker code-switching, the least well-understood predictor, was entered.
Table 34: Regression model results for EVT scores (N=30)
0
Constant

Age

1

2

3

-4.14
(23.87)

-22.0

14.77

(20.46)

(21.45)

0.91 **
(0.28)

0.8**

0.75**

0.84***

(0.23)

(0.20)

(0.15)

0.83**

0.41(.)

-0.99*

(0.23)

(0.24)

(0.36)

-9.93**

-30.41***

(3.22)

(5.16)

Exposure
everywhere
Freq. of interspeaker codeswitching
Freq. of interspeaker codeswitching *
exposure
everywhere

44.59
(17.55)

0.88***
(0.19)

Adjusted R2

0.25

0.48

0.60

0.77

F

F(1,28)=10.63

F(2,27)=14

F(3,26)=16

F(4, 25) =25.68

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
Adding exposure to the model with age in it accounted for an additional .23 of the variance in
receptive vocabulary scores. Both age and exposure remained significant predictors. Adding
code-switching accounted for an additional .12 of the variance in scores. Exposure was no longer
a significant predictor (p=.1) while age and code-switching were.
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There was also a significant interaction between exposure and code-switching to French as
predictors of expressive vocabulary (B=0.88, p<.01), which was explored below.

Moderation analysis: code-switching x current exposure
The interaction was further investigated by testing the conditional effects of code-switching at
three levels of exposure: one standard deviation below the mean, at the mean, and one standard
deviation above the mean. All variables were mean-centered for this analysis. The regressions
for each level are plotted in Figure 4.
Figure 4: Expressive vocabulary (EVT) X code-switching to French for low, average and high
exposure children

129

Table 35: Conditional Effects of frequency of inter-speaker code-switching to French on English
expressive vocabulary scores (N=30)
English exposure
everywhere

B

p

SE

One SD below mean

-13.80

< .001

2.56

At the mean

-1.74

ns

3.04

One SD above mean

10.32

=.054

5.12

For participants receiving one standard deviation below the mean English exposure, codeswitching to French was a negative predictor of expressive vocabulary size (B=-13.80, p<.001)
while for average and high exposure participants, the effect of code-switching to French was
marginally to non-significant. Thus, the effect of code-switching to French on English
expressive vocabulary scores is moderated by the amount of English exposure children receive:
it is a negative predictor for children with lesser exposure to English and it may be a positive
predictor at higher exposure levels, though this effect was only marginally significant.
6.2.3 Sentence repetition, current exposure and code-switching
Two measures were obtained from the sentence repetition task: number of items produced
correctly verbatim and the number of items in which the target grammatical structure was
produced correctly. To explore the possibility that the two scoring schemes represent different
competencies, which may relate differently to language exposure and code-switching, I
investigated the relationships with these two scores separately.
As in previous analyses, cumulative length of exposure, though correlated with SR performance,
was omitted due to its collinearity with current exposure.
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6.2.3.1 Sentence repetition verbatim correct
Linear regressions (presented in Table 32) reveal that age and inter-speaker code-switching were
significant predictors of number of items repeated verbatim in the sentence repetition task in all
models. Current exposure was a significant predictor with age in the model, additionally
accounting for .24 of the variance in scores. When code-switching was added as a predictor, it
remained significant and code-switching additionally accounted for .04 of variance in scores.
Table 36: Coefficients (Standard Error) from hierarchical regression analyses for sentence
repetition verbatim correct scores (N=29)
0
Constant

Age

1

2

-22.39*

-29.5***

-19.2*

(8.99)

(7.37)

(8.45)

0.43***
(0.1)

0.38***

0.37***

(0.08)

(0.08)

0.33***

0.21*

(0.08)

(0.10)

Exposure everywhere

Freq. of inter-speaker
code-switching

-2.75*
(1.27)

Adjusted R2

0.36

0.60

0.64

F

F(1,27)=16.65

F(2,26)=21.5

F(3,25)=17.75

p < .001 ***, p < .01 **, p < .05 *, p<.1 .

6.2.3.2 Sentence repetition target structure produced
Age was a significant predictor of target structure produced in the sentence repetition task.
Adding exposure to the model accounted for an additional .21 of the variance in scores. After
including code-switching, exposure is no longer a significant predictor while code-switching is
(p<.01), accounting for an additional .21 of the variance in scores.
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Table 37: Coefficients (Standard Error) from hierarchical regression analyses for sentence
repetition target structure produced scores (N=29)
0
Constant

Age

1

2

1.26

-4.90

-12.05

(9.12)

(8.12)

(8.21)

0.25*
(0.10)

0.21*

0.18*

(0.09)

(0.07)

0.28**

0.09

(0.09)

(0.09)

Exposure everywhere

Freq. of inter-speaker
code-switching

-4.53**
(1.25)

Adjusted R2

0.14

0.35

0.56

F

F(1,27)=5.39

F(2,26)=8.65

F(3,25)=12.73

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
6.2.4 The nature of the relationship between exposure, inter-speaker code-switching and
proficiency
To better understand the nature of the relationship between exposure and proficiency, I
performed curve-fitting analyses. I wanted to see if these relationships were better explained by
non-linear or linear regression models in a curve-fitting analysis, as was found by Thordardottir
(2011) in a similar study. Quadratic relationships were estimated using the poly function in R.
First, the relationship between exposure and proficiency was explored using current English
exposure everywhere as the predictor variable and proficiency scores as the outcome variable.
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Table 38: Linear and polynomial fits of proficiency scores by exposure (current weekly exposure
amount in all contexts)
Linear

Quadratic

F= 12.38**, R2=.28

F= 8.63**, R2=.34

Sentence repetition
(verbatim)

F= 12.7**, R2=.29

F= 6.2**, R2=.27

Sentence repetition (target
structure)

F= 10.59**, R2=.26

F= 7.58**, R2=.32

Expressive vocabulary
(EVT)

Figure 5: Expressive vocabulary scores plotted by current English exposure with linear and
quadratic regression lines
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Figure 6: Sentence repetition verbatim scores plotted by current English exposure with linear and
quadratic regression lines

Figure 7: Sentence repetition target structure produced scores plotted by proportion of current
English exposure with linear and quadratic regression lines
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For all three proficiency scores, both linear and non-linear regression models were significant;
however, additional variance was accounted for by non-linear models only for the sentence
repetition target structure produced and expressive vocabulary scores (EVT). Sentence repetition
verbatim scores were better explained by a linear fit.
However, as seen in the scatterplots in Figures 5 and 7, there were two exceptionally low EVT
and target structure produced sentence repetition scores, which may unduly affect the quadratic
analyses for these scores. Indeed, once those two scores were removed, the linear fit was
significant but the quadratic fit was not for EVT and both sentence repetition scores. Thus, I
conclude that the relationships between my proficiency measures and English exposure are best
described by a linear regression model.
6.3 Exposure and production with different members of the household and proficiency
In addition to looking at the relationship between English proficiency and time spent speaking
and hearing English in different contexts, I also looked at the relationship between proficiency
and time spent speaking with and hearing English from different speakers (e.g. mom, dad,
siblings). Previous research has found that exposure to language from the mother may be more
important than that from father’s because on average mother’s produce more verbal output to
children than fathers (Pancsofar & Vernon-Feagans, 2006). On the other hand, previous research
had found that the language use with the father may play a more important role, at least with
respect to language shift. In a study of Spanish-English bilinguals in the U.S., children with
English monolingual fathers were more likely to be English monolinguals themselves, even
when the mother usually spoke Spanish, than when mothers were English monolinguals and
fathers usually spoken Spanish (Veltman, 1981). However, this pattern is not likely to apply to
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my participants given that there is no indication of language shift in this population: English is
very strongly supported by families generally.
Previous research has also found a role for the language heard and spoken to siblings. For
example, community language (English) exposure from older siblings was found to be a positive
predictor of bilingual children’s English proficiency and a negative predictor of proficiency in
the home language (Spanish) and its use by mothers with children (Bridges & Hoff, 2014). In a
study of a similar population, French-English school-aged children’s language exposure and
production of with siblings was correlated with vocabulary and general measures of proficiency
in both languages (Cohen, 2016).
6.3.1 Household members predictions
Based on the research reviewed in the previous section, I make the following predictions for the
relationship between exposure and production of English with different household members and
English proficiency:
1. Children’s exposure to and production of English with mothers will be more closely related to
proficiency measures than exposure to and production of English with fathers. Both relationships
will be positive.
2. Children’s exposure to and production of English with siblings will be positively related to
children’s proficiency scores and will also be positively related to exposure to English from
mothers.
6.3.2 Household members results
Correlations coefficients between proficiency scores and the direct English exposure and output
to the mother and father are shown in Table 39. Time spent speaking with and hearing English
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from siblings and other in-house adults did not correlate with any proficiency measures and are
thus omitted.
Table 39: Pearson correlation coefficients for exposure and output with mother and father and all
proficiency scores (N=30 for PPVT and EVT; N=29 for SR task)
PPVT score

EVT score

SR task verbatim SR task target
correct
structure
produced

Exposure from
mother

.32(.)

0.53**

0.64***

0.48**

Exposure from
father

ns

0.3(.)

ns

ns

Output to mother 0.34(.)

0.54**

0.63***

0.48**

Output to father

0.35(.)

ns

ns

ns

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
Time spent speaking and hearing English with the mother was positively correlated with all
expressive proficiency measures and for the father marginally so only for the expressive
vocabulary scores.
In a linear regression analysis, shown below, one sees that exposure from the father accounted
for a significant amount of the variance in expressive vocabulary scores, even when the effect of
exposure from the mother has been accounted for.
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Table 40: Regression coefficients for expressive vocabulary scores predicted by age, exposure
from the mother and exposure from the father (N=30)
0
Constant

Age

Exposure from mother

1

-6.84

-6.69

20.68

19.4

0.78**

0.72**

0.25

0.23

1.10**

1.16**

0.34

0.32

Exposure from father

1.12*
0.52

Adjusted R2

0.44

0.5

F

F(2,27)=12.29

F(3,26)=10.85

Below I present intercorrelations between exposure and output across household members to
illustrate the interconnected nature of language use in the home. Exposure from siblings was
positively correlated with exposure from the mother, and children’s output to the siblings was
also marginally related to exposure from the mother. This suggests that language choices in the
home are connected and particularly the choices of children and mothers.
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Table 41: Correlations between speakers’ amount of English production and exposure in the
home (N=30)
1

2

3

4

5

1

Exposure from
mother

-

2

Production to
mother

.97***

-

3

Exposure from
father

ns

ns

-

4

Production to
father

ns

ns

.96***

-

5

Exposure from
siblings

.42*

.43*

ns

ns

-

6

Production to
siblings

.31(.)

.43*

ns

.34(.)

.94***

6

-

6.4 Interim discussion
The relationships between English exposure, production and inter-speaker code-switching on the
one hand and English receptive and expressive proficiency on the other were explored. The
relative strength of the relationship between exposure and one aspect of production – output –
with proficiency could not be explored due to the two measures being highly intercorrelated
(r=.95, p<.001 for exposure and production at home). However, variation in children’s
production could be viewed through my measure of inter-speaker code-switching, i.e. the current
frequency of replying to English utterances in French, which is a relative measure of production
to exposure.
English receptive vocabulary scores were not related to English exposure nor output. However,
they were positively related to age and negatively related to the amount of inter-speaker code-
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switching the child does on average: the more children code-switched to French, the lower they
scored on the English receptive vocabulary test.
On the other hand, English expressive vocabulary scores were positively correlated with age,
current English exposure, and both production measures (negatively so for inter-speaker codeswitching from English to French). Linear regression analyses showed that inter-speaker codeswitching to French was a negative predictor of expressive vocabulary scores with the effect of
age and inter-speaker code-switching accounted for. On the other hand, in this model, current
English exposure was only marginally significant. The relationship between expressive
vocabulary and inter-speaker code-switching was moderated by the amount of exposure that
children currently hear: the relationship was stronger for children who heard less than average
amounts of English.
Current English exposure and frequency of inter-speaker code-switching accounted for
independent portions of the variation in the sentence repetition verbatim scores. The ability to
repeat the targeted grammatical structure in sentence repetition was related positively to current
English exposure and negatively to frequency of code-switching, but only the relationship with
frequency of code-switching remained significant when both predictors were accounted for.
I also explored the nature of the relationship between exposure and inter-speaker code-switching
on the one hand, and proficiency on the other to see if these relationships were linear or if, as has
been found in previous research on exposure, they are better described by non-linear models due
to a plateauing effect at higher levels of exposure. A non-linear fit was slightly better than a
linear fit for the relationship between exposure and expressive vocabulary as well as the
relationship between exposure and sentence repetition target structure produced, though this may
be due to the influence of two exceptionally low scores and a ceiling effect in the case of target
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structure produced scores. Verbatim correct scores were best predicted by a linear fit with
exposure.
Finally, I also viewed the relationship between exposure and production (output) with different
members of the household and proficiency. These results indicated that the only significant
relationships were between English exposure and output with the mother, on the one hand, and
expressive English proficiency, on the other (EVT and sentence repetition). Exposure from the
father made a separate but marginal contribution to expressive vocabulary scores. Exposure and
output with siblings did not relate significantly with any proficiency measure. However,
exposure from siblings was correlated with the exposure from the mother, indicating the
interconnected nature of mother and child language choices.
To sum up, in these children, English proficiency across all domains and measures showed a
relationship with production, in terms of frequency of inter-speaker code-switching, above and
beyond the relationship with current English exposure. The strongest relationships were between
expressive measures (sentence repetition and expressive vocabulary) and frequency of interspeaker code-switching. In the home, the relationship between language use (production and
exposure) and proficiency is primarily driven by the mother, though exposure from the father
does make a smaller but significant contribution. I now turn to additional factors measured in
this study which have also been shown to influence bilingual proficiency.
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7. Additional factors that may influence bilingual proficiency
In this section I investigate several factors beyond (direct) exposure and production, which have
been found to influence bilingual proficiency. These include indirect exposure from betweenparent conversations, social context, e.g. the existence of official and social support for
bilingualism in the languages studied and the minority/majority status of languages, and the
presence of cognates.
7.1 Indirect exposure from overheard speech
Thus far, the discussion of children’s language exposure has focused exclusively on direct
exposure, that is language addressed to them directly. Children are also exposed to language in
the conversations between those around them, yet whether children use this overheard language
in language development is not well understood. Experimental studies of monolingual
acquisition have consistently found that even very young children can make use of overheard
speech to learn various aspects of their language. Yet, the few naturalistic studies that address the
question are less consistent in showing that children in fact do make use of overheard speech for
language development. Studies of the use of overheard speech in the acquisition of more than
one language are even rarer and also find mixed results.
In the context of monolingual acquisition, children under two years of age have been found to
attend to conversations not directly involving them (Barton & Tomasello, 1991). These
conversations may be a source of valuable linguistic exposure. For example, exposure to
personal pronouns in indirect speech has been linked to more accurate production in
experimental tasks and more precocious use in spontaneous speech by second-born versus firstborn toddlers (Oshima-Takane, 1988; Oshima-Takane et al., 1996). Experimental studies have
found that children as young as 18 months can use indirect exposure to language for word
learning (Floor & Akhtar, 2006), even in the face of distraction (Akhtar, 2005) and when words
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are presented in less transparent, more naturalistic ways (Gampe, Liebal, & Tomasello, 2012).
Older children (mean age=5;6) have also been shown to make use of overheard speech in word
learning (Boderé & Jaspaert, 2017). Little is known about the effect of indirect exposure on
grammatical development, but one study found that indirect exposure to spatial terms (between
and middle) favored their usage by four and five-year-olds in an experimental setting (Foster &
Hund, 2012).
While this experimental work suggests a role for indirect exposure in language development, it
also suggests that it is more limited than that of direct exposure. For example, one study found
that very young children (age 2;1) did not make use of indirect speech for learning verbs, but did
so for learning object labels (Akhtar, Jipson, & Callanan, 2001). In one study, older (5;6)
children were exposed to a story in three conditions: overhearing an adult tell another adult,
overhearing a teacher telling it to a class of children, and being told it directly by a teacher as
part of a class. The children in the overhearing conditions learned both words for actions and
objects as well as the children in the direct exposure condition, but those who overheard a
teacher telling it to another class learned fewer words than the other two conditions (Boderé &
Jaspaert, 2017). The authors conclude that not all types of overheard exposure are equally
effective for language learning. Finally, in the study by Foster and Hund (2012) mentioned
above, children’s use of spatial terms was higher after overhearing them used by two adults than
not hearing them at all, but still far less than after hearing them spoken directly to them by an
adult.
Naturalistic studies of the role of indirect exposure are far fewer, possibly due to the difficulty of
separating the effect of indirect from direct exposure without experimental manipulation.
Nevertheless, two fairly recent studies have used language sampling to analyze the quantitative
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properties of child-directed and overheard speech in the language environments of monolingual
toddlers and their relationship to language development as measured by vocabulary size. In the
first, quantity of overheard speech at age 2;6 was found not to predict children’s receptive
vocabulary scores at 3;6 beyond the effect of quantity of child-directed speech (Shneidman et al.,
2012). The second similarly found that quantity of overheard speech at 1;7 was unrelated to
expressive vocabulary growth at 2;0 in low-SES Spanish-acquiring children in the U.S. with less
than 25% of their time spent in English and were thus, defined as functional monolinguals
(Weisleder & Fernald, 2013). Interestingly, they also found that the amount of overheard speech
varied dramatically across children and was uncorrelated with the amount of child-directed
speech. To sum up, in the two studies to my knowledge quantifying indirect exposure in
naturalistic language environments of monolingual children do not find evidence for its
independent contribution to language development.
Studies focused on indirect exposure in the acquisition of more than one language are rare and
also present mixed results. On the one hand, overhearing a language has been found to benefit
phonological competence in adult L2 acquisition of that language (Kit-Fong Au, Knightly, Jun &
Oh, 2002). With respect to lexical development, the sole longitudinal study of this nature to my
knowledge focused on a trilingual child spoken to directly in German by her two parents and in
Spanish by her nanny, but exposed to English as well via overheard speech between her parents.
Despite receiving comparable amounts of Spanish and English exposure, the child produced
significantly fewer words in English than in Spanish, which the author attributes to the
indirectness of her exposure to that language (Kimbrough Oller, 2010). On the other hand, a
recent large-scale study of nearly 400 bilingual 2-year-olds in the U.K. found that exposure to
overheard speech in the home language estimated from the proportion of time parents spend
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speaking with one another in the home language was a significant positive predictor of children’s
productive and receptive vocabularies in English and a weaker but significant predictor of
productive vocabulary only in the additional language. A smaller study of older (age 4 to 6)
Swedish-Turkish and German-Turkish bilingual children in Sweden using the same measure to
estimate overheard speech found that while home language use between parents correlated with
children’s home language expressive vocabulary, this effect was no longer significant when
controlling for the effect of direct exposure to the home language. In a large cross-sectional
study of toddlers acquiring Basque, children who had two parents who spoke Basque produced
significantly more words and produced more complex and grammatically advanced utterances
than children with mixed-couple parents (Basque and other Romance language speakers)
(Barreña, Ezeizabarrena & García, 2007). This may be due to the increased exposure from
overheard Basque in the home, but surprisingly, the frequency of Basque spoken between
couples was not significantly related to language outcomes except for the oldest group (30
months). The authors posit two reasons for this finding: first, that indirect exposure is not used
for language development in these children or second, that it may be useful in ways that are not
apparent in their data.
To sum up, experimental studies of monolingual acquisition, find that very young children can
use indirect exposure for learning several aspects of language, but naturalistic studies, which
have focused on the relationship between quantity of overheard speech and lexical measures of
development, do not replicate this finding. In bilingual and trilingual contexts, there have been
few studies and those that exist find mixed results. However, home language use between parents
appears to play a role in lexical learning though it may be mediated to some extent by the role of
direct exposure to the home language.
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7.1.1 Indirect exposure measures
Two measures of between-parent speech were used as measures of indirect exposure. First,
parents were asked to estimate the proportion of time that they spoke with the other parent in
English (e.g. 60% of the time in English). The second measure was an estimate of how much
time children spend on average exposed to between-parent conversation in English. This was
explained in detail in section 2.5 in the presentation of the parent questionnaire and is
summarized here for reference in the following discussion of results. First, from children’s
schedule information, which included who was present with the child for all time periods in the
day each day of the week, the total hours weekly that the child spends in the presence of both
parents at once was calculated. This represents that average weekly hours that the child has the
opportunity to hear between-parent conversation (e.g. 1 hour a day in the presence of both
parents per weekday + 2 hours a day in the presence of both parents per weekend day = 9 hours
total in the presence of both parents weekly). Importantly, in this first calculation, the time spent
in the presence of both parents simultaneously was weighted by .5 with respect to time spent in
the presence of all other speakers. The contribution of between-parent speech was weighted
down in this way so ad to account for the finding that when children are around multiple
speakers, more words are directed to them on average more than spoken around them but not
directed to them (Weisleder & Fernald, 2013; Shneidman et al., 2013).
This figure was then multiplied by the estimated proportion of time that parents speak with one
another in English (e.g. 9 hours * .50) to calculate the estimated number of hours weekly that
children had the opportunity to hear English spoken between parents (e.g. 4.5 hours weekly).
To sum up, two measures of indirect exposure were gathered: 1) a parental estimate of the
proportion of time that English is spoken between parents generally and 2) the number of hours
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that the child spends with the opportunity to hear between parent conversations in English
weekly, derived from the first measure and the child’s schedule information.
7.1.2 Indirect exposure results
Parents estimated that they spend on average 56% of the time speaking in English with one
another (SD=.44). Children on average spend 2.64 hours weekly with the opportunity to hear
between-parent conversation in English (SD=2.45).
Correlations between proficiency scores and two measures of indirect exposure from between
parent conversations are shown in Table 42.
Table 42: Pearson correlation coefficients between indirect exposure measures and English
proficiency scores (N=30)
PPVT score

EVT score

SR task verbatim SR task target
correct
structure
produced

% English
spoken between
parents

ns

ns

.32(.)

ns

Time exposed to
between-parent
English (average
weekly hours)

ns

.37*

.38*

ns

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
Only the measure of indirect exposure that took into account the average weekly amount of time
children spend in the presence of both parents was significantly correlated with expressive
vocabulary scores and sentence repetition verbatim scores. However, this relationship may be
mediated by the relationship between direct exposure from parents and those proficiency scores.
Time with both parents present of course implies that the child is also exposed to direct exposure
from the parents. This leads to conflation of direct and indirect exposure estimates when the
proportion of English spoken between parents is similar to the proportion of English spoken by
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at least one parent directly to the child. This was true for all but one of the participating families.
Indeed, the estimated hours weekly the child is in the presence of English spoken between
parents is correlated with both direct exposure from the mother and from the father as shown in
Table 43. I followed up with linear regression analysis, presented in the next section.
Table 43: Correlations between speakers’ amount of English use in the home (N=30)
1

2

3

4

5

6

7

1 Exposure from
mother

-

2 Production to
mother

.97***

-

3 Exposure from
father

ns

ns

-

4 Production to
father

ns

ns

.96***

-

5 Exposure from
siblings

.42*

.43*

ns

ns

-

6 Production to
siblings

.31(.)

.43*

ns

.34(.)

.94***

-

7 % English
spoken
between
parents

.47**

.59**

ns

ns

ns

ns

-

8 Time exposed
to betweenparent English
(average
weekly hours)

.45*

.58**

.39*

.46*

ns

ns

0.8***

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
Interestingly, both between parent measures were more strongly correlated to measures of
children’s production to the mother and father than the measures of children’s exposure from the
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mother and father. To see if this difference was significant, the amount of between parent
indirect exposure (BP IE) was correlated with the child’s production to the mother with the effect
of the exposure from the mother partialled out. It remained significant (r=.63, p<.001). The same
was done for the relationships with the father, but the partial correlation was only marginally
significant (r=.33, p=.07). I return to this point in the interim discussion, and just note here that
children’s frequency of speaking to their mother in English was related to the frequency with
which the child heard parents speaking to one another in English, holding constant how much the
mother speaks to the child in English.
Time spent in the presence of both parents while they speak in English was correlated with time
spent hearing English directly from the mother and father, as mentioned above. Thus, it was
necessary to control for the effect of direct English exposure from parents to view the
independent contribution of indirect exposure in the relationship with proficiency scores.
Below are the results of hierarchical regressions for those proficiency scores correlated with time
exposed to between-parent English: EVT (expressive vocabulary) and sentence repetition
verbatim correct scores. Age and direct exposure are entered in the first two models for
comparison.
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Table 44: Regression coefficients for expressive vocabulary scores (N=30)
0
Constant

Age

Exposure from
mother

1

2

-6.84

-6.69

-7.16

20.68

19.4

(19.76)

0.78**

0.72**

0.73**

0.25

0.23

(0.24)

1.10**

1.16**

1.24**

0.34

0.32

(0.38)

1.12*

1.24*

0.52

(0.6)

Exposure from father

Time exposed to
between-parent
English

-0.64
(1.6)

Adjusted R2

0.44

0.5

0.49

F

F(2,27)=12.29

F(3,26)=10.85

F(4,25)=7.9

Between-parent indirect exposure to English did not contribute to additional variance in EVT
scores. However, it is worth noting that the father’s direct English exposure does make a small
but significant contribution of .06 of the variance in expressive vocabulary scores.
Hierarchical regressions were also done predicting sentence repetition verbatim correct scores.
Note that only exposure from the mother is included in the second model as exposure from the
father was not correlated with these scores.
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Table 45: Regression coefficients for sentence repetition verbatim correct scores (N=29)
0
Constant

Age

Exposure from mother

1

-23.53**

-23.39**

(6.95)

(7.08)

0.37***

0.36***

(0.08)

0.09

0.50***

0.49**

(0.12)

(0.13)

Time exposed to betweenparent English

0.18
0.52

Adjusted R2

0.62

0.60

F

F(2,26)=23.61

F(3,25)=15.24

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
As with expressive vocabulary, indirect exposure from between parent conversations in English
did not contribute independently to variance in sentence repetition verbatim scores.
7.1.3 Interim discussion
The proportion of the time parents estimated they spoke with one another was not a predictor of
language proficiency in these children; only the correlation with sentence repetition verbatim
scores was marginally significant. On the other hand, the estimated amount of time children
spend in the presence of conversations in English between parents was correlated with
expressive vocabulary scores and sentence repetition verbatim scores. However, this
relationship seems to be fully mediated by the effect of direct exposure to English from the
mother.
In this analysis, an unexpected result was found, which was that both between-parent measures
(proportion of English spoken and amount of time speaking English in the presence of the child)
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were more strongly correlated with children’s production than children’s exposure with parents.
This suggests that children’s choice to speak to their parents in English may be related to how
much English they hear spoken between parents. Partial correlations revealed that even when
the amount of English exposure from mothers was held constant, there was a significant
relationship between the amount of English spoken between parents and the amount of English
children spoke back to mothers. There are several possible explanations for this relationship, one
being that the Anglophone parents’ proficiency in French dictates language choice both between
parents and between parent and child. Another possibility is that these choices are connected by
shared (positive) attitudes toward English. As already mentioned, however, these children’s
attitudes did not correlate with their English production. In Chapter 8, I return to this topic to
suggest possible follow-up studies.
7.2 Social factors that may influence exposure effects
Exposure effects in vocabulary and grammar development vary depending on the population
studied. Studies of French-English bilinguals in Canada for example diverge from a large of
body of research on Spanish-English bilinguals in the U.S. in the extent to which lexical and
grammatical performance is lower than monolingual peers. Differences in children’s language
exposure cannot fully account for these conflicting findings. One possible confounding factor is
the social setting in which these children live. Factors related to social setting include children’s
socio-economic status and the status of the languages they are learning. I examine each factor
and its contribution to exposure effects below.
7.2.1 Socio-economic status
In monolingual children, low family socioeconomic status (SES) is associated with smaller
vocabularies (Hart & Risley, 1995; Hoff, 2003) and slower grammatical development
(Huttenlocher, Waterfall, Vasilyeva, Vevea & Hedges, 2010, Snow, 1999). The relationship is
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mediated by SES-related differences in the quantity and quality of parental language exposure
and is found across a range of SES (Hoff, 2003; Rowe, 2008). For example, in a study of 63 mid
and high SES monolingual English-speaking mothers and toddlers, Hoff (2003) found that the
SES of children related to vocabulary development and this relationship was fully accounted for
by characteristics of parental exposure, such as length, complexity and quantity of utterances. In
bilinguals, who as discussed above already receive on average less exposure to each of their
languages, SES may also influence language outcomes, in particular in the realm of lexical
development. For example, in a large-scale study of Spanish-English bilingual 2nd and 5th
graders in Miami, high SES children got significantly higher scores on English vocabulary
measures than low SES children (Cobo-Lewis et al., 2002a). These SES related effects have also
been found in the English vocabulary scores of pre-K and K aged Spanish-English bilinguals in
the U.S. (Bohman et al., 2010; Hammer et al., 2012).
In viewing the relationship between SES and language development in bilinguals, one must
account for additional variables linked to bilingualism that can also influence language
development. For example, in the United States and Europe, bilingualism, SES and immigrant
status may be difficult to tease apart. Bilinguals growing up in an environment where the home
language is different from the community language (as is typical for immigrant families) may
have less access to native speakers of the community language. This in turn may negatively
influence these children’s lexical and grammatical development in the community language
(Place & Hoff, 2011).
Differences related to SES and immigrant status have also been found in the quantity of literate
and oral interactions the child is engaged in regularly in the home. Different from monolinguals,
bilingual children’s literate and oral interactions must be distributed over two languages, and this
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diminishing effect may be compounded by the lack of resources in one of the child’s languages.
For example, in a study of Moroccan and Turkish L1 Dutch L2 learning children, the quantity of
literate and oral interactions in the home had a significant impact on both L1 and L2 language
abilities, but SES predicted proficiency in the community language for the Moroccan group only.
The authors hypothesize that this may be because the Moroccan community (speakers of a
Berber language) have fewer resources to support the home language. Thus, parents with high
SES rely on Dutch language resources instead, leading to a positive relationship between SES on
Dutch proficiency.
It is important to note that the relationship between SES and bilinguals’ home language
development varies more than that with the community language. In the above-mentioned study
for example, SES differences between the two immigrant groups had no effect on L1 (home
language) proficiency. Several other studies also find no effect of SES on vocabulary sizes in
the home language (Bohman et al., 2010; Buac et al., 2014; Cobo-Lewis et al., 2002b; Hammer
et al., 2012). On the other hand, a study of bilingual children in Singapore found an effect of
family income on home vocabulary scores that varied across three Singaporean language
communities. For Malay families, family income was positively correlated with children’s home
vocabulary size, but for Tamil and Chinese families, the relationship was negative (Dixon, Zhao,
Quiroz & Shin, 2012). The authors hypothesize that these outcomes are due to differences in the
values held by members of the three groups. They claim that Malays generally value home
language maintenance more compared to Chinese and Tamil families, and thus in the latter two
groups, high SES leads to increased English but not home language exposure. On the other hand,
in societies where education levels and social support for language development are generally
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high across groups, SES may play an insignificant role in bilingual development as was found in
a study of Turkish and German L1 bilinguals in Sweden (Bohnacker, Lindgren & Buket, 2016).
To sum up, the effect of SES on bilingual’s language proficiency is mediated by several
properties of children’s language environment, including access to native speakers, access to oral
and literate interactions and the value that families place on home language maintenance. SES is
more likely to relate to community language proficiency, possibly because the resources that
high SES gives children access to are more available in the community language than the home
language. Finally, some studies have been able to tease apart the effect of SES on the language
environment from the effect of bilingual exposure (i.e. distribution of language learning time
across two languages.) Hoff and colleagues (2012), for example, compared Spanish-English
bilingual and monolingual groups of equivalently high SES toddlers on measures of English
(community language) vocabulary size over time and found that bilinguals had consistently
lower expressive vocabulary scores than monolinguals. Thus, the effect of SES on bilingual
children’s language proficiency should be viewed in terms of its effect on the language
environment. SES-related effects on language environment, however, cannot fully explain
exposure effects in bilinguals: high SES bilinguals also have been found to show exposure
effects in their community language proficiency.
In the next section, I explore the effect of other social variables which may relate to bilingual
proficiency such as language status and sociolinguistic context.
7.2.2 Social and official status of the languages
Another source of variation in bilingual language development that may interact with the effect
of exposure is the social and official status of the languages being acquired. Languages which
have minority status may be more susceptible to exposure effects than languages with majority
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status. For example, in Wales, where Welsh is a minority language and English the majority
language, bilinguals show variation in Welsh proficiency related to their level Welsh exposure at
all stages of development and into adulthood while in English, exposure related variation
disappears by late elementary school (Gathercole & Thomas, 2009). The authors of this study
conclude that this is due both to English being viewed as the language of opportunity, i.e. the
language’s relative social status, and Welsh’s minority status, that is its lesser use on the
community level.
The effect of language status may in part explain the different findings for exposure effects in
French-English bilingual children in Canada and Spanish-English bilinguals in the United States.
The Canadian studies mentioned above have found a relative lack of exposure effects in both
French and English vocabulary sizes of bilinguals (Thordardottir, 2006, 2011; Smithson, et al.,
2014). Bilinguals in these studies scored comparably to monolingual peers in both languages at
a range of ages. The authors of these studies attribute these findings to the favorable social
atmosphere and government support for French-English bilingualism in Canada. Montreal,
where 2 of the 3 studies took place, is a unique language environment in that neither French nor
English have minority status: French and English are ubiquitous in the media and community
and schools with French and English as the language of instruction exist from pre-school to
university (Thordardottir, 2011). The third Canadian study took place in Edmonton, where
English is the dominant language. Though there is evidence that French does not enjoy equal
status with English in English-dominant provinces, such as Alberta, (e.g. Kissau, 2005), the
authors of this study write that Edmonton “can be considered a positive sociocultural context for
the development and use of both languages” (Smithson, et al., 2014, p. 3). This may stem from
the fact that French has official support, including public schools where French is the primary
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medium of instruction (i.e. not immersion schools which target English-speaking children’s
acquisition of French). All of the bilingual children in the study by Smithson and colleagues
attended daycares or schools where French was the primary medium of instruction. These
environments contrast with the social context for Spanish-English bilinguals in the U.S. Though
social prestige of Spanish may vary from region to region (Oller & Eilers, 2002), it is a minority
language that enjoys less prestige than English overall (Eilers, Pearson & Cobo-Lewis, 2006)
and though some children may receive Spanish instruction at school, it is not the dominant
language of instruction.
Social and official language status, like SES, may relate to bilingual proficiency indirectly
through its effect on exposure. Bilingual children learning a language with official status are
more likely to attend school in that language and have access to educational resources like books
and libraries in that language. High social status of a language may make parents more likely to
speak to their children in that language (Hammer et al., 2009). Bilinguals whose two languages
have official status may also be more likely to have access to highly-proficient and native
speakers of their languages, which as mentioned above can influence language outcomes.
7.2.3 Social context predictions
The literature reviewed above suggests that proficiency in the community language may be
lower for children with low SES due to differences in the richness of their home language
environment in that language, including oral and literate resources and access to native speakers.
This effect may be particularly strong for the community language proficiency in certain
immigrant communities because high SES parents may rely more heavily on community
language than home language resources.
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On the other hand, SES has variable effects on the development of bilinguals’ home language. In
countries with high social support and education levels generally, SES may have no effect on the
children’s home language development (e.g. Bohnacker, et al., 2016). In communities where
high SES groups tend to disfavor the home language, high SES children may have lower home
language skills than low SES children (Dixon et al., 2012).
The focus of this study is the home language proficiency of mid to high SES background
bilingual children acquiring two high prestige languages, English and French. Because English
is a globally dominant language and because these children come from mid to high SES
backgrounds, access to literate and oral resources in English is expected to be high. Thus, these
social factors are expected to positively contribute to the home language (English) proficiency
and perhaps mitigate the effect of bilingual exposure. At the same time, English in France is a
minority language with no official status. Despite its high social status, it is not spoken widely in
the community. Furthermore, the majority of these children’s school time is spent in French.
Thus, these children serve as an interesting point of comparison to the children studied in Canada
in the studies cited above which find weak to non-existent relationships between exposure and
proficiency in both languages (Smithson, et al., 2014; Thordardottir, 2006, 2011). If they too are
less susceptible to the effect of diminished exposure on their English proficiency, then it can be
said that the effect of the minority status of the home language and its infrequent use in the
community may be mitigated by the high prestige of French and English, children’s mid to high
SES backgrounds, and the abundance of language resources and opportunities for education in
the home language.
In terms of the effect of SES within this group, as stated in the description of the participants,
there is not much variation when measured by parent education level, the only SES related data
158

collected. Over three quarters possess a master’s or beyond and all but one possess a bachelor’s
degree or beyond. However, studies of mid and high SES children have found differences in
language outcomes linked to differences in the children’s language environment (Hoff, 2003).
As such, I investigated the relationship between children’s English proficiency and language
environment on the one hand, and education level of the parents on the other.
Finally, affective factors such as attitudes and identity related to English and French are expected
to be generally favorable and thus may be unrelated to proficiency (Thomas et al., 2007).
7.2.4 Social context and affective factors results
In terms of their overall susceptibility to exposure effects, these children’s current estimated rate
of English exposure is 34% and their cumulative English exposure is 41%. Thus, their English
exposure is similar to or slightly less than the children studied in the exceptional Canadian
studies finding comparable bilingual and monolingual performance on the PPVT receptive
vocabulary test (Smithson et al., 2014; Thordardottir et al., 2006; Thordardottir, 2011). The
participants in this study performed comparably to the children in these studies on the PPVT.
The group who took the PPVT under the original administration protocol had a mean standard
score of 90 on the PPVT; the entire group had a standard score of 91 without adjusting for the
depreciating effect of modifying the administration protocol. The children in the study by
Smithson and colleagues had a mean standard score of 93. Younger children studied by
Thordardottir (2011) and colleagues (2006) with balanced English and French exposure both had
a mean standard score of 88. In a large group of Spanish-English bilinguals who received
Spanish and English exposure at home and school, 2nd grade bilinguals in high and low SES
groups had scores of 88 and 81 respectively on the PPVT. Thus, these children’s receptive
vocabularies are similar to the French-English bilinguals in the Canadian studies as well as high-
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SES Spanish-English bilinguals studied in the United States. These results suggest that
bilinguals in this study and similarly high SES bilingual children in other contexts perform
within the range of normal variation for monolinguals on a test of receptive vocabulary. It is
important to note here that while these groups of mid to high SES bilingual children have mean
scores within the normal range of variation, all have a mean that is below the mean for the
norming population. Thus, while they fall within the normal range of variation, their mean scores
are below what would be expected of groups of monolingual peers matched for SES, who would
be expected to score on average above the mean for the norming population based on prior
research. Nonetheless, these groups of bilingual children are exceptional in that they show
comparable scores to the monolingual norming group.
Different from the other two groups of French-English bilinguals mentioned above, the children
in this study were acquiring English in a minority-language context. That they too score within
the range of normal monolingual variation for their age is in line with findings for other bilingual
children acquiring English in a context where English is not the community language: HebrewEnglish bilingual toddlers growing up in Israel, where English is not the dominant language yet
holds equally high prestige as Hebrew, predominantly show balanced lexical development in the
two languages (Armon-Lotem & Ohana, 2016). Thus, both the prestige of the languages being
acquired and children’s socio-economic status show a positive relationship with lexical
development. In these children, the two factors are impossible to isolate as all children both
speak high prestige languages and come from mid to high SES backgrounds; however, the
findings for Spanish-English bilinguals in the United States, where Spanish and English do not
generally have equal prestige, suggest that SES’s contribution may be independent of language
prestige.
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In terms of variation within the group related to social factors, the only measure of SES that was
gathered was parent education level. This was measured on a scale from 0 to 8 with 0 being early
childhood education and 8 being doctoral or equivalent level. This measure for the mother
correlated negatively with all proficiency measures. They are shown below.
Table 46 :Pearson correlation coefficients between maternal education level and proficiency
scores (N=30 for PPVT and EVT, N=29 for SR)

Mother’s
education level
(0-8)

PPVT

EVT

SR task verbatim SR task target
correct
structure
produced

-.41*

-.57**

-.67***

-.59***

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
The mother’s education level was also negatively correlated with the child’s current English
exposure (r=-.53, p<.01) and positively correlated with the child’s frequency of switching from
English to French (r=.47, p<.01). Thus, as found elsewhere, in these children SES relates to
proficiency via its relationship with exposure although in this case, the relationship is negative
given that high SES is linked to lesser exposure. That is, the more educated the mother, the less
English exposure children have and the more likely they are to reply to parents in French when
spoken to in English. This is in line with my finding that English exposure from the mother is the
most important of all home speakers for developing English proficiency.
The following data were gathered on children’s self-assessed proficiency, attitudes, preferences
and identity from responses to the child questionnaire:
1. Ease of speaking French on a 5-point scale
2. Ease of speaking English on a 5-point scale
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3. Liking X more (French, English or neither)
4. Feeling more X (French, English or neither)
5. Preferring X when tired (French, English or neither)
Variables 1 and 2 were combined by getting a differential of the two scores. For example, a child
who responded that speaking French was 5 – very easy and that speaking English was 4 – easy
would have a differential of 1.
Finding speaking French easier was negatively correlated with several measures of English
exposure and production: English exposure from the mother (r=-.37, p<.05), and siblings (r=.59, p<.01), and exposure over all contexts (r=-.45, p<.05) as well as English production to the
mother (r=-.39, p<.05) and to the siblings (r=-.58, p<.01) and production at home and school
(r=-.42, p<.05).
Finding speaking French easier was not, however, correlated with any proficiency score (all
ps>.2).
To view the relationship of children’s preferences and attitudes towards French and English with
children’s proficiency, mean scores for the three proficiency measures were compared across the
response groups to questions 3, 4 and 5 above (English, French, or neither). No proficiency
scores were significantly different across these groups. A composite preference measure was also
created in which children’s responses to items 3, 4 and 5 above were aggregated in the following
way: one point was added for each “French” response, one point was subtracted for each
“English” response and zero points were added for “Neither” responses. Children with positive
scores were assigned to the group showing a preference for French and children with zero or
negative scores were assigned to the group showing no preference for French. Again, no
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significant differences were found in proficiency scores between those children showing an
overall preference for French and other children.
In terms of relationships within the affective factors, only two Spearman rank order correlations
were significant: finding speaking French easy was negatively correlated with liking English (r=.46, p<.05), and finding speaking English easy was positively correlated with preferring English
when tired (r=.5, p<.01).
We also investigated the relationship between family background and preferences in questions 3,
4 and 5 above. Fisher’s exact tests revealed no statistically significant relationship between
having at least one Anglophone parent and liking English more, feeling more English, or
preferring English when tired.
7.3 The cognate advantage and exposure effects
Another source of variation in bilingual performance related to exposure, especially in terms of
lexical development, may be the presence of cognates in the two languages being acquired.
Bilingual children acquiring Spanish and Catalan, for example, show no effect of bilingual
exposure on expressive lexical development, and this has been attributed to the high number of
cognates in the two languages (Bosch & Ramon-Casas, 2014).
Indeed, there is evidence from psycholinguistic research with bilingual adults that supports the
notion of a cognate advantage, which may also operate in children. Bilinguals are faster in
performing a range of language tasks with cognates versus non-cognates, including translation
(De Groot, 1992), word categorization (Dufour & Kroll, 1995) and picture-naming (Costa,
Caramazza & Sebastián-Gallés, 2000). Priming also affects cognates and non-cognates
differently. Bilinguals recognize words faster, for example, when they are primed with the
word’s translation equivalent only in the case of cognates. For example, Spanish-English
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bilinguals presented with claro (clear) are faster to recognize clear as a word, but they are not
faster to recognize tail as a word when primed with cola (tail). Interestingly, this effect is similar
in size to priming a word with itself (e.g. clear with clear) (Sánchez-Casas & García-Albea,
2005). Such cognate-specific effects have been attributed to a difference in how cognates are
stored in the lexicon vis-à-vis non-cognates. Some suggest that cognates are represented with one
shared lexical entry at the conceptual level (De Groot & Nas, 1991); others additionally
hypothesize shared representations at the morphological level (Sanchez-Casas & Garcia-Albea,
2005). Another hypothesis is that cognates have more prominent lexical representations due to
their earlier acquisition vis-à-vis non-cognates (Costa, Pannunzi, Deco, & Pickering, 2017). In
addition to representational differences, differences in the processing of cognates have been
proposed to account for the cognate advantage. For example, it has been suggested that the
advantage reflects an advantage in processes underlying speech production due to the
phonological and semantic overlap of cognates (Costa, Santesteban, & Caño, 2005). Whether the
unique status of cognates reflects a difference in how they are represented in the lexicon, how
they are processed, or some combination thereof is beyond the scope of this work. However,
what is relevant here is that psycholinguistic research has documented the exceptional behavior
of cognates across a range of language phenomena in bilingual adults. These findings are
consistent with the small but growing body of work that finds exceptional behavior for cognates
in developmental research on bilingual children as well.
For example, in a recent large-scale (N=372) study of toddlers acquiring English and 1 of 13
other languages in the U.K., the degree of phonological overlap (i.e. presence of cognates)
between the child’s two languages was found to correlate positively with expressive vocabulary
size in the home language only, i.e. the more cognates there are in English and the home
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language, the more words the child showed expressive command of in the home language
(Floccia et al., 2018). Vocabulary size in this study was measured by parent-report using
Communicative Developmental Inventories (CDI) in English and in the home language.
When measured with standardized tests such as the PPVT and EVT, however, the findings for a
cognate advantage are mixed. On the one hand, Umbel and colleagues (1992) analyzed accuracy
on cognates in the PPVT receptive vocabulary test and its Spanish equivalent, the TVIP, in a
subset of items and found that cognates did not facilitate performance on either test for their first
grade Spanish-English bilingual participants (67% accuracy on non-cognates and 68% on
cognates). In a follow-up study, Umbel and Oller (1994) replicated this finding in first, third, and
sixth grade Spanish-English bilinguals (60% accuracy for cognates and 65% for non-cognates).
On the other hand, more recent studies targeting expressive and receptive vocabulary tests in
different language pairs and populations contradict these results and provide a more nuanced
view of the cognate advantage. In a study of adult Spanish-English bilinguals, StadthagenGonzález, Gathercole, Pérez-Tattam, and Yavas (2013) found that cognates improved accuracy
on the PPVT receptive vocabulary test by about 10%. Child Spanish-English bilinguals also
performed better on cognate than non-cognate items in the PPVT receptive and EOWPVT-3
expressive vocabulary tests (Kelley & Kohnert, 2012). The effect was very small for the
receptive test and small to medium for the expressive test. Furthermore, the cognate advantage
was not seen in all individuals and was particularly variable in the receptive test, with only about
60% of participants showing better performance on cognate items than non-cognate items in this
test, compared to 83% of participants in the expressive test. Pérez, Peña, and Bedore (2010) also
found a cognate advantage in bilingual children’s performance with a different receptive
vocabulary test, the TOLD-P:3, indicating that it is not a test-specific phenomenon. The cognate
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advantage in vocabulary assessment has also been reported for other language pairs. For
example, German-Swedish bilingual children performed comparably to Turkish-Swedish
bilingual children on a picture-naming task in German and Turkish respectively despite receiving
less home language exposure on average (Bohnacker et al., 2016). The authors note that more
words were phonologically similar between Swedish and the home language in the German task
than the Turkish task, which may account for the unexpectedly strong performance of the
German-Swedish bilinguals. However, they do not provide any data on accuracy of cognate
versus non-cognate items, thus this remains speculative. Thus, this small body of research
suggests that bilinguals can use cognates to their advantage in word naming and identifying
tasks; though this effect may be smaller for receptive tasks and more likely to vary across
individuals.
The evidence of a cognate advantage points to the need to control for the effect of cognates on
vocabulary assessments in bilinguals. In fact, assessments which control for cognates across
multiple language pairs are being developed (Haman et al., 2015). However, further study is
needed to view the cognate advantage across different language pairs, ages and tests. Most
studies that have measured the cognate advantage in vocabulary assessments have focused on
Spanish-English bilinguals and have not used both receptive and expressive tests. To my
knowledge, no studies have measured the cognate advantage in receptive and expressive
vocabulary assessments for French-English bilingual children, a language pair that has a
similarly high number of cognates. Studies of this type could be particularly informative given
that in the literature on exposure effects on bilingualism, Spanish-English and French-English
bilingual children’s performance are often compared, often using the same English vocabulary
measure (i.e. the PPVT). The data in this study will provide a useful comparison point for the
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Spanish-English cognate advantage already documented in the PPVT and additionally test for a
cognate advantage in French-English bilingual children in its expressive counterpart, the EVT.
7.3.1 Cognate predictions
Based on the research reviewed above, I predict that my participants’ performance on expressive
and receptive vocabulary tasks will be better for items testing cognates than non-cognates.
Though I do not address the question of how the advantage for cognates might work in
vocabulary assessments, there are several possibilities that are consistent with the findings from
the adult bilingual psycholinguistic literate summarized above. Children may experience fewer
difficulties retrieving words in the picture-ID task for cognate items, given that cognate status
facilitates lexical access. Performance on the receptive test may also be improved for cognate
items if cognates are acquired earlier (i.e. more likely to have already been acquired) and will be
easier to recall as they are represented more prominently in the lexicon. Thus, to reiterate, I
make the following prediction with regards to cognates:
1. Children’s performance on the PPVT and EVT on items that target English-French cognates
will be significantly better overall than performance on items that target non-cognates.
7.3.2 Cognate results
Unfortunately, at the time of testing, vocabulary assessments that control for cognates and are
suitable for children the age of my participants were not available. While there is a battery of
Cross-Linguistic Tasks designed to assess bilinguals receptive and expressive vocabulary which
controls for cognates and culturally specific knowledge (Haman et al., 2015), they were designed
with younger children in mind and have been found to induce ceiling effects in bilinguals with a
mean age two years younger than the mean age of the children in this study (Hansen, Simonsen,
Luniewska, & Haman, 2017). Thus, I used the PPVT and EVT, tests that were appropriate for
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these children in terms of difficulty, but which had not been controlled for the presence of
cognates.
In the following analysis, I examine the effect that the presence of cognates and borrowed words
between French an English might have had on participants’ performance on the PPVT and EVT.
To view the effect of cognates, I first had to identify these words in the test materials. This was
done first by the author and then verified by a native French speaker with excellent proficiency
in English. Words were categorized as being non-cognates when there was little to no overlap in
the phonological form of translation equivalents such as claw (serre in French) or nest (nid in
French). Direct cognates are words that overlap significantly in meaning and form, such as
tunnel (tunnel in French) and calendar (calendrier in French). I used phonological overlap
rather than orthographical as my criteria given that children span ages at which there is
considerable variation in their orthographic command of English, thus not all children could be
expected to fully take advantage of orthographic similarity. Therefore, words for which there
was significant phonological and semantic overlap were categorized as cognates, regardless of
orthographic differences (e.g. farm and ferme in French). False cognates are cognates with form
overlap but no semantic overlap. For example, store in French means blinds or awning. These
were also coded for.
In the PPVT’s start sets from ages 5 to 10 years old, there are 72 items, 38 of which are cognates.
In the EVT’s start sets for the same age range, there are 40 items with up to eight possible correct
answers. For example, one item has blue, sad, depressed, sorrowful, gloomy, wretched,
miserable, and down as acceptable answers. Sixteen items have at least one cognate in the
acceptable answers. Thus, 53% of items target a cognate in the PPVT and 40% of items target a
cognate in the EVT. No false cognates were found.
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Wilcoxon signed-rank and rank-sum tests of accuracy for cognate and non-cognate items in the
PPVT and EVT start sets ages 5 to 10 years indicated that:
- for the PPVT, accuracy was significantly higher for cognate items than non-cognate items in a
by-child analysis (mean cognate accuracy =84%;mean non-cognate accuracy =62%; V=459,
p<.001) and in a by-item analysis (mean cognate accuracy = 83%; mean non-cognate accuracy
=62%; W=1061.5, p<.001)
- for the EVT, accuracy was also significantly higher for cognate items than non-cognate items in
a by-child analysis (mean cognate accuracy = 85%; mean non-cognate accuracy = 67% ; V= 362,
p<.001) and for the by-item analysis (mean cognate accuracy = 82% ; mean non-cognate
accuracy = 70%; W = 270, p=.04).
To sum up, French-English cognates made up sizeable proportions of the items tested in the
PPVT and EVT, approximately half the PPVT and slightly less than half in the EVT. Children
performed better on average with cognate items than non-cognates items and this difference was
statistically significant.
7.3.3 Interim discussion
As expected, a high proportion of items on both the expressive and receptive vocabulary tasks
were classified as cognates in that they had significant phonological and semantic overlap in the
two languages. Also as predicted, an analysis of item accuracy across cognates and noncognates revealed that children performed better on cognate items than non-cognate items on
both receptive and expressive tasks. However, contrary to previous findings, the effect was very
similar and actually slightly stronger for receptive vocabulary compared to expressive
vocabulary items.
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7.4 Working memory
I adopt the model of working memory (WM) initially proposed by Baddeley and Hitch (1974) in
which WM is a multicomponent system responsible for the storage and manipulation of verbal
and non-verbal information comprised of three storage systems: the phonological loop for verbal
information, the visuospatial sketchpad for visual and spatial information, and the episodic buffer
(Baddeley, 2000), which integrates information from the other sub-systems and communicates
with long-term memory. In this study, I measure verbal and visual-spatial working memory,
which though relying on shared cognitive resources, have been shown to be functionally distinct
(e.g. Wang and Bellugi 1994).
A large body of research has investigated verbal working memory’s role in language learning
and processing. Individual variation in phonological memory (PM) has been found to predict
both L1 and L2 acquisition (e.g. Masoura & Gathercole, 1999), to underlie a wide range of
language processing tasks in children such as reading and listening comprehension, and to be a
particularly powerful predictor of word learning in young (4-5 years old) children (see
Gathercole & Baddeley, 2014 for a review of these findings). Phonological memory has been
linked to proficiency in child foreign language learning (e.g. Masoura & Gathercole, 1999) and
child L2 acquisition in an immersion setting (Paradis, 2011). Working memory has also been
found to correlate with spoken sentence comprehension in monolinguals (Magimairaj &
Montgomery, 2012).
In bilinguals, there are only a few studies which look at the effect of working memory on
language proficiency. One exception is a study of bilingual school-aged children in the U.K.
(English and various other languages) in which working memory was measured using a
backward digit recall and related to various proficiency scores in English (De Cat & Serratrice,
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under review). Working memory was a strong predictor for accuracy on tests of sentence
comprehension and discourse semantics.
In bilinguals, more research has focused on the effect that bilingualism has on working memory
than working memory’s role in developing bilingual proficiency. From this body of research, it
has become clear that prior lexical knowledge has an influence on the typical means of assessing
verbal working memory, e.g. non-word repetition tasks. This is particularly problematic in
bilingual populations who often have differing levels of lexical knowledge in one or both of their
languages when compared to monolinguals (Gutierrez-Clellen & Simon-Cereijido, 2010;
Messer, Leseman, Boom & Mayo 2010; Thordardottir 2014). To overcome this issue, recently
some researchers have used a battery of working memory assessments, which include verbal and
non-verbal working memory tasks. The latter can serve as a comparison and help to view
working memory without the influence of prior lexical knowledge.
Another reason to measure both verbal and visual-spatial working memory is that both have been
found to influence performance on language tasks. For example, visuospatial working memory
has been found to predict academic achievement in English and have, in common with verbal
working memory, an association with updating skills (St. Clair-Thompson & Gathercole, 2006).
Likewise, deficits in visuospatial working memory have been found to influence language
processing negatively in tasks such as grammaticality judgments (Noonan, Redmond &
Archibald, 2014). A recent study of Spanish-English bilinguals in the U.S. using a non-verbal
working memory task found that, while monolinguals and bilinguals did not differ on measures
of non-verbal working memory (in contrast to verbal working memory measures), non-verbal
WM capacity predicted performance on an English grammaticality judgment task, for bilinguals
only (Gangopadhyay, Davidson, Weismer, & Kaushanskaya, 2016). They conclude that
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speakers with lesser knowledge of a language may rely more on non-verbal WM for syntactic
processing.
In this study, I measure verbal working memory using backward digit recall in the language of
the child’s choosing, for two reasons. First, digits are better stimuli than words in that they are
fairly culture and language neutral (Engel de Abreu, Baldassi, Puglisi, & Befi-Lopes, 2013).
Second, allowing children to choose should diminish dominance effects; the child can recall the
digits in the language they are most comfortable in. Visual-spatial working memory was
measured with the Corsi block test. These materials are described in detail in the next section.
7.4.1 Working Memory Measures
7.4.1.1 Verbal Working Memory (Backward digit recall)
To assess verbal working memory, I administered a backward digit recall (BDR) task modeled
on the one used in the Automated Working Memory Assessment (AWMA; Alloway, 2007). The
AWMA has high test-retest reliability (.64 for children in the age range tested). Children heard
spoken digits at a rate of 1 per second and tried to repeat them backwards. Two practice trials
were administered to ensure the child understood the task. Digits were spoken only once. Two
lists were created (List A and B) of pseudo-random sequences of digits ranging in length from 2
to 6 digits. These lists are found in Appendix X. The list used alternated to view any effect of
item difficulty. Each sequence length had 6 trials. Participants passed to the next level if they
produced 4 of 6 trials correctly (they automatically advanced to the next level and got credit for
the last 2 if they got the first 4 correct). Once the participant got three wrong in a set, the task
ended.
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Two scores were calculated from the backward digit recall task: a digit span or the longest
sequence produced correctly and total score, or the total number of correct trials multiplied by
the span.
7.4.1.2 Visual spatial working memory (Corsi blocks)
Visual-spatial working memory was measured with a computerized version of the Corsi block
test, a visual-spatial analogue to the digit recall task. The task is part of the battery of tests
available for use with the free software PEBL (The Psychology Experiment Building Language).
The PEBL version of this task uses the standard protocol developed by Kessels and colleagues
(2000). Nine blocks appear randomly distributed on a screen. Blocks light up in pseudo-random
order and the participant must recall and reproduce the sequence by pointing at the blocks in the
order that they lit up. A screen grab can be found in the Appendix.
Although the Corsi blocks are considered a visual spatial analogue of the digit recall task,
different from digit recall, Kessels and colleagues (2008) found that the reverse order in the
Corsi block task does not make the task significantly harder and performance is only worse in
visual-spatially impaired populations (Mammarella & Cornoldi, 2005), thus difficulty with the
task would not reflect poorer working memory but an impairment in visual-spatial skills. As
such, the forward version was used, i.e. participants were asked to tap the blocks in the same
order (i.e. forward) as they were shown to light up.
The task begins with sequences of two blocks and increases by 1 block at each step. Participants
pass to the next step if they get 1 of the 2 trials for each length correct.
Two scores were created: a span, which is the longest sequence produced correctly at least one of
two trials, and a total score, which is the span multiplied by the number of trials produced
correctly.
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7.4.2 Working memory predictions
My objective in measuring working memory was first, to address an issue that has received very
little attention previously, which is the relationship between working memory and language
proficiency in bilinguals. Second, in order to better view the relationship between language
experience variables and proficiency, I wanted to account for additional factors that relate to
proficiency in bilingual children, and working memory is one such factor. My predictions were:
1. Verbal and visuospatial working memory will be correlated with English proficiency
measures.
2. In particular, I expect a stronger relationship between visual-spatial working memory and the
sentence repetition task, which involves syntactic processing.
3. Verbal working memory will be more closely related to vocabulary test scores due to its role
in word-learning.
4. Verbal and visuospatial working memory will be correlated, reflecting the shared cognitive
resources involved.
5. Working memory will relate to proficiency scores independently of the effect of language
experience variables.

7.4.3 Working memory results
Twenty-one children opted to do the task in English while 8 children opted to do it in French. A
span score and a total score were calculated. The span score is the longest sequence produced
correctly, i.e. 4 of 6 trials in the set of this length recalled perfectly. The total score is the span
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multiplied by the total number of items produced correctly. Two lists (A and B) with different
pseudo-random number sequences were used. Thirteen children were given list A and 16 were
given list B. Welch’s two sample t-tests of the effect of list on digit span and total were both nonsignificant.
Visual-spatial working memory was assessed with the Corsi block task, and a span score and a
total score were also calculated using the same methods as for backward digit span.
Table 47 : Summary statistics for scores on working memory measures (N=29)
Backward digit
span

Backward digit
total

Corsi blocks
span

Corsi blocks
total

Mean

2.7

23

4.4

28

Range

2-5

8-80

3-6

12-54

SD

0.8

17.2

0.9

12.2

The two span scores did not correlate significantly, but there was a marginally significant
correlation (r=.36,p=.06) between the Corsi total score and digit span and a significant
correlation (r=.39,p<.05) between Corsi span and digit total scores.
Table 48: Correlations among working memory variables (N=29)
Corsi Span

Corsi Total

Digit Span

ns

0.36 (.)

Digit Total

ns

0.39*

*p<.05, p<.1.
Exposure, use and frequency of inter-speaker code-switching were not correlated with any
working memory measure. Age was correlated significantly with verbal and visuospatial
working memory.
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Table 49 : Pearson correlation coefficients between working memory and age (N=29)

Age

Backward Digit
Span

Backward Digit
Total

Corsi Span

Corsi Total

0.68***

0.67***

0.52***

0.52**

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
There were significant correlations between all proficiency measures and at least one of the
verbal and visual-spatial working memory scores. These correlations are presented in Table 50.
Table 50: Pearson correlation coefficients between working memory scores and English
proficiency scores (N=28, df=26)
PPVT score

EVT score

SR verbatim
correct

SR target
structure
produced

Backward Digit
Span

0.38*

0.39*

0.61***

ns

Backward Digit
Total

0.37*

0.40*

0.61***

ns (p=.12)

Corsi Span

0.64***

0.39*

0.39*

.37(.)

Corsi Total

0.61***

0.36(.)

0.40*

ns (p=.12)

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
7.4.3.1 Verbal working memory analyses
Backward digit recall was significantly correlated with both vocabulary scores and verbatim
correct sentence repetition scores. Likewise, Corsi block scores were significantly correlated
with both vocabulary scores and the sentence repetition verbatim scores (the correlation with
target structure produced was marginally significant.)
Significant correlations were explored with linear regressions. For simplicity, linear regressions
were created using total scores only. In fact, both span and total scores were included in a
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preliminary analysis and no differences were found in the relationships that were significant.
Thus, one score suffices to describe the pattern found in both.
First, the relationship between vocabulary scores and verbal working memory measured by
backward digit recall was explored through linear regression analysis. The addition of backward
digit recall to models predicting vocabulary scores from age did not significantly improve the fit.
The relationship between vocabulary size and working memory was fully mediated by age.
Table 51: Regression model results for receptive and expressive vocabulary scores predicted by
verbal working memory and age (N=29)
PPVT
0
Constant

Age

EVT
1

0

1

-28.34

-33.07

-4.14

2.54

(30.28)

(35.19)

(23.87)

(27.66)

1.5***

1.58**

.91**

0.79*

(0.35)

(0.46)

(0.28)

(0.37)

Backward Digit
Recall

-0.1

0.14
(0.28)

(0.35)

Adjusted R2

.37

.35

.25

.23

F

F(1,28)=17.9

F(2,27)=8.69

F(1,28)=10.63

(F(2,27)=5.3

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
For the sentence repetition analyses, the regression model predicting sentence repetition verbatim
correct scores from age and backward digit total scores was significant, but differently from the
pattern seen with vocabulary scores, backward digit recall and age are both marginally
significant predictors in this model. As seen in Table 52, adding backward digit recall accounted
for an additional .04 of the variance. Backward digit recall’s correlation with the target structure
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produced sentence repetition score was approaching significance, so this was explored here as
well. No independent contribution of backward digit recall was found for this score.
Table 52: Regression model results for verbatim correct and target structure produced sentence
repetition scores predicted by verbal working memory and age (N=28)

Constant

Age

SR verbatim correct

SR target produced

0

1

0

1

-22.33

-15.38

1.25

3.79

(8.9)

(9.21)

(9.12)

(9.8)

0.43***

0.24(.)

0.2

(0.11)

(0.13)

0.25*
(0.11)

Backward Digit
Recall
Adjusted R2
F

(0.15)

1.08(.)

0.13

(0.61)

(0.64)

.36

0.40

.17

.09

F(1,27)=16.65

F(2,25)=9.99

F(1,27)=5.39

F(2,25)=2.31

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
To sum up, the only language proficiency measure that was predicted by backward digit recall
scores beyond the effect of age was the verbatim correct score for the sentence repetition task,
and this effect was marginal (p=.09).
Verbatim sentence repetition scores were also related to the frequency of inter-speaker code
switching. To view the relative effect of verbal working memory and language experience on
sentence repetition verbatim scores, I compared linear regressions. The model with age and
code-switching as predictors is significant with both contributing independently to the variance
in sentence repetition verbatim correct scores, but while adding backward digit recall total
improves the fit by .09, in this model age is no longer a significant predictor. There was no
significant interaction between code-switching and backward digit recall.
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Table 53: Regression model results for verbatim correct sentence repetition scores predicted by
age, frequency of inter-speaker code-switching and verbal working memory (N=28)
0
Constant

Age

Freq. of inter-speaker codeswitching

1

-9.67

-0.76

(7.91)

(7.39)

0.37***

0.15

(0.09)

(.1)

-4.49***

-5.18***

(1.13)

(1.08)

Backward Digit Recall

1.46**
(0.44)

Adjusted R2

.58

.68

F

F(2,26)=20.7

F(3,24)=20.08

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
7.4.3.2 Visual-spatial working memory analyses
Visual-spatial working memory measured by the Corsi block task correlated significantly with
scores on all proficiency measures, as well as age. The linear model with age and Corsi block
score as predictors of receptive vocabulary was significant and both age and Corsi block score
were significant predictors, with Corsi block score accounting for an additional .13 of the
variance in scores. On the other hand, adding Corsi block score to the model predicting
expressive vocabulary scores with age already in the model did not significantly improve the fit.
Only age was a significant predictor in this model.
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Table 54: Regression model results for receptive and expressive vocabulary scores predicted by
visual-spatial working memory scores and age (N=29)
PPVT
0
Constant

Age

EVT
1

0

1

-28.34

-56.54

-4.14

-9.39

(30.28)

(29.33)

(23.87)

(25.9)

1.5***

0.98*

.91**

0.74*

(0.35)

(0.38)

(0.28)

(0.33)

Corsi Block
score

16.31**

4.53

(5.87)

(5.19)

Adjusted R2

.37

.5

.25

.23

F

F(1,28)=17.9

F(2,26)=14.85

F(1,28)=10.63

F(2,26)=5.24

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
Thus, age and Corsi block score scores accounted for distinct variation in receptive vocabulary
scores, but not in expressive vocabulary scores.
Corsi block scores were also correlated with both sentence repetition scores. In the linear
regression analyses presented in Table 55, adding Corsi block score to the model predicting
sentence repetition verbatim correct scores from age does not improve the model. In the model
predicting sentence repetition target structure produced scores from age and Corsi block score,
neither predictor was significant.
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Table 55: Regression model results for sentence repetition scores predicted by visual-spatial
working memory scores and age (N=28)
SR verbatim correct
0
Constant

Age

1

SR target produced
0

1

-22.33

-20.03*

1.25

4.17

(8.9)

(9.47)

(9.12)

(9.48)

0.43***

0.39**

0.19

(0.11)

(0.13)

0.25*
(0.11)

Corsi block
score

(0.13)

0.05

0.07

(0.15)

(0.14)

Adjusted R2

.36

.33

.17

.1

F

F(1,27)=16.65

(F(2,25)=7.56

F(1,27)=5.39

F(2,25)=2.42

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
The only proficiency measure predicted by visual-spatial working memory with the effect of age
accounted for was receptive vocabulary. These scores were also predicted by frequency of interspeaker code-switching; thus, I explore the relative effect of these two variables on the receptive
vocabulary scores below.
Corsi block score and frequency of inter-speaker code-switching make individual contributions
to the variance in receptive vocabulary scores. Adding Corsi block score to the model with
frequency of inter-speaker code-switching and age in it accounts for an additional 24% of
variance in scores.
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Table 56: Regression model results for receptive vocabulary scores predicted by age, visualspatial working memory scores, and frequency of inter-speaker code-switching (N=28)
1
Constant

Age

Freq. of inter-speaker codeswitching

2

5.11
(29.25)

62.39*

1.37***

0.78**

(0.32)

(0.27)

-11.97**

-16.51***

(4.11)

(3.28)

Corsi Block score

(25.03)

18.73***
(4.25)

Adjusted R2

.50

0.74

F

F(2,27)=15.57

F(3,25)=27.61

p < .001 ***, p < .01 **, p < .05 *, p<.1 .
7.4.4 Interim discussion
As expected, verbal working memory and visual spatial working memory (Corsi block scores)
were both positively correlated with age. The correlations with age were stronger with the verbal
than visual-spatial working memory measures. In line with my first prediction, both verbal and
visual-spatial working memory correlated with all proficiency measures: receptive and
expressive vocabulary scores and ability to repeat sentences verbatim and using the targeted
grammatical structure.
Linear regressions were run to control for the effect of age, which related to all proficiency
scores, in order to view the independent contribution of working memory. With respect to verbal
working memory, the only relationship with proficiency that held beyond the effect of age was
with sentence repetition verbatim scores, and this effect was marginal. With respect to
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visuospatial working memory, the only relationship with proficiency scores that remained
significant when the effect of age was held constant was with receptive vocabulary scores.
This was the inverse of my predictions. I expected that based on the reported link between wordlearning and verbal working memory, this measure would be more closely related to vocabulary
measures. There is a need for lexical proficiency in repeating sentences verbatim, so a link
between verbal memory and this score is expected. However, it is not clear why this effect was
not present for vocabulary measures. I return to this topic in Chapter 8. As for the visual-spatial
working memory its relationship with receptive vocabulary scores was also not predicted,
especially in light of the absence of a relationship with verbal working memory. This is also
revisited in Chapter 8.
In line with predictions, verbal and visuospatial working memory were correlated, though the
relationship was only significant for the total scores and was weak.
Finally, I also found as predicted that the relationship between working memory and proficiency
was independent of that with language experience variables such as inter-speaker codeswitching.
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8. General discussion
8.1. Introduction
This study contributes to a fuller understanding of the relationship between school-aged bilingual
children’s language experience (language exposure and production) and their proficiency in their
home language (English in the present case) by addressing the following:
•

First, it investigates the relationship between children’s production of English and their
English proficiency, a question that has been rarely addressed in prior research. Two
facets of language production are predicted to relate to proficiency: how much children
regularly speak English and how often they respond in English when they are addressed
in English.

•

Second, it investigates the relationship between language experience and both receptive
and expressive proficiency. These relationships differ, but few studies directly compare
performance on co-normed measures in the same children, as is done in the present
study.

•

Third, it investigates English proficiency across language domains, which has also been
rarely done, thus testing the hypothesis that language experience relates more closely to
lexical knowledge than grammatical knowledge.

•

Finally, several factors hypothesized to additionally contribute to bilingual proficiency
and thus mediate the relationship with language experience were measured. These
factors include the presence of cognates in vocabulary measures, the amount of
overheard English exposure, and children’s working memory.

Production was measured with parental estimates of how much children regularly speak in
English (output) and how frequently children switch to French when spoken to in English (interspeaker code-switching). Exposure was measured with parental estimates of how much children
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regularly are spoken to in English. English vocabulary size was measured expressively with a
picture-naming task and receptively with a picture-ID task. Finally, a sentence repetition task
targeting grammatical structures ranging in difficulty assessed English grammatical proficiency.
Note that French proficiency was not measured; all proficiency scores discussed here are English
proficiency scores.
The major findings related to the first bullet point above were the following: children’s
production of English in terms of inter-speaker code-switching had the strongest and most
comprehensive relationship with English proficiency of all language experience variables.
Specifically, the more frequently children replied to English in French, the lower their
performance on all English proficiency measures, including a receptive measure, contrary to
expectations. Children’s rates of inter-speaker code-switching related more strongly to English
proficiency than either English exposure or English output. Holding the amount of English
exposure constant, the rate of inter-speaker code-switching remained significantly related to all
proficiency measures. These results affirm the strong link between bilingual children’s language
production and expressive language proficiency found in prior research and extends the
relationship to include receptive proficiency. These results are further discussed in section 8.2.
Regarding the second point above, English expressive proficiency was more closely related to
variation in children’s exposure to and production of English than receptive proficiency.
Specifically, English receptive vocabulary size related weakly to rates of inter-speaker codeswitching and was not related to English exposure. Scores on the receptive vocabulary task were
comparable to monolingual norms and positively associated with age, indicating that this weak
relationship was not the result of stagnation in growth of the home language, which has been
found in other bilingual children (e.g. Hoff et al., 2014). I conclude that the weaker relationship
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with receptive skill indicates a threshold effect and supports the differential relationship between
language experience and proficiency across the two modalities. This is further discussed in
section 8.3.1.1.
As for the third point, lexical and grammatical proficiency scores related similarly to English
exposure in these children. Thus, my results do not support a lesser relationship between
language experience and grammatical proficiency compared to lexical proficiency. This is
further discussed in section 8.3.1.2.
Finally, regarding the fourth point, the majority of these children, despite receiving less exposure
to English than French, scored within the range of normal variation for monolinguals on tests of
receptive and expressive vocabulary (63% and 73% respectively). As a group, their performance
on the expressive vocabulary task was lower than monolinguals of the same age; however,
receptive vocabulary scores were comparable to monolingual norms. This is similar to the
pattern found in French-English bilinguals in Canada. I hypothesize that social factors may have
acted as mediators of the effect of diminished exposure on proficiency: both languages have
high prestige and children had relatively high socio-economic status, similar to the children
studied in Canada. The presence of cognates in French and English may have also positively
influenced performance given that children were more accurate on cognate than non-cognate
items in the vocabulary tasks. Finally, with regards to individual factors related to proficiency,
children’s working memory was a positive predictor of some proficiency scores. In contrast, the
frequency of overhearing parents speaking English to each other was not related to proficiency
after controlling for the relationship with direct English exposure from parents. These results are
discussed in section 8.3.2. In sections 8.2 and 8.3, the major contributions summarized above are
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discussed in further detail. Then, several limitations to this study are discussed and suggestions
for future research are presented in section 8.4. Finally, I present my conclusions in section 8.5.
8.2. Language production and proficiency
In these French-English bilingual school-aged children, as predicted, the variable that most
closely and consistently related to their proficiency in English was a measure of children’s own
production of English. The specific aspect of production that was critical was how often they
replied in French when spoken to in English – what I call inter-speaker code-switching. The
other aspect of production – sheer amount of output – was also correlated with all proficiency
measures, but its high intercorrelation with exposure precluded assessing its contribution to
proficiency independent of exposure.
An important distinction here is between inter-speaker code-switching, what I have measured,
and intra-speaker code-switching. Inter-speaker code-switching occurs across conversational
turns, i.e. from one interlocutor’s turn to the next, while intra-speaker switching occurs within a
conversational turn and involves manipulation of the two codes (languages) by one speaker.
Intra-speaker code-switching, especially in older children, relates positively to proficiency in
both of bilinguals’ languages (Reyes & Ervin-Tripp, 2004; Yow et al., 2018). Inter-speaker
switching, on the other hand, as discussed in section 5.2, is associated with an imbalance in
expressive skill favoring the language that children switch to.
Inter-speaker code-switching was estimated on a five-point scale by parents, with the lowest
value indicating that children never switched to French when addressed in English and the
highest value indicating that they always switched to French when spoken to in English.
Children’s frequency of switching to English when spoken to in French was also measured.
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Over a third of children never switch in either direction. Of the two-thirds who do switch, nearly
all confine their (infrequent) switching to French when spoken to in English; they never switch
from French to English. This pattern is in line with prior work finding that children’s codeswitching tends to be in the direction of the dominant language – French in this context –and that
children’s frequency of code-switching reflects its frequency in the larger community (Green et
al., 2013; Paradis & Nicoladis, 2007). Furthermore, the relationship between children’s rates of
inter-speaker code-switching and self-assessed preference for speaking English or French
suggests that children who inter-speaker code-switch to French are those who are dominant in
French. Using a differential between their self-assessed ease of speaking French and English
respectively, I found that the correlation between inter-speaker code-switching to French and
self-reported dominance in French was approaching significance (r=.29, df=27, p=.12). In sum,
these children’s low rates of switching reflect the norms of their community given that bilingual
French-English speakers are a minority. Those children who do switch, switch to the community
language, French, and likely do so because they are dominant in that language.
Note that all discussion of inter-speaker switching below only refers to switching to French when
spoken to in English. The other patterns, being virtually absent in these children, were not
included in the analyses of relationships with proficiency.
8.2.1 Importance compared to other language experience-proficiency relationships
How often children switch to French when spoken to in English is the variable that most strongly
and consistently predicted English proficiency. The more children reply to English with French,
the lower their performance on receptive and expressive vocabulary tasks and a sentence
repetition task. This relationship is independent of the amount of English they are regularly
exposed to, reflecting a unique production-proficiency relationship. I hypothesize that inter-
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speaker code-switching to French when spoken to in English results from children’s dominance
in French and also reflects the effect of lesser production of English on English proficiency over
time. The relationship between production and proficiency was strongest for sentence repetition,
which lends support to the positive effect of production on verbal fluency and noticing gaps in
the learner’s knowledge. The finding that inter-speaker code-switching relates to receptive
proficiency is unique and supports production’s relationship with receptive skill, albeit to a lesser
extent than expressive skill.
8.3. Language exposure and proficiency
Thus far, I have stressed the relationship between language production and proficiency. Here I
discuss language exposure, which has been the primary focus of other reports. In this study, the
relationship between bilingual children’s exposure to and their proficiency in the home language,
English, was investigated.
In general, variation in exposure to the home language predicts variation in both receptive and
expressive proficiency in that language in bilingual children who are the age of my participants
(between 5 and 8) (e.g. Bohnacker et al., 2016; Dixon et al., 2012; Cobo-Lewis et al., 2002b).
However, exceptional cases are also attested to: in some bilingual children, home language
receptive proficiency falls within monolingual norms (Smithson et al., 2014) and variation in
exposure beyond certain thresholds are unrelated to proficiency, roughly 30% for receptive
vocabulary and 60% for expressive vocabulary (Thordardottir, 2011).
In the present study, current and cumulative language exposure were correlated with expressive
measures of lexical and grammatical English proficiency, but not receptive lexical proficiency.
Thus, these children are more similar to the exceptional cases studied by Smithson and
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colleagues and Thordardottir than the general pattern reported in numerous studies discussed in
Chapter 3.
In section 8.3.1, I discuss the limited relationship between current and cumulative English
exposure and English proficiency, focusing on differences in the relationship when proficiency is
measured receptively versus expressively and targeting lexical versus grammatical skills. Then,
in section 8.3.2 I consider additional contributors to proficiency that may also have limited the
relationship between exposure and proficiency in these children.
8.3.1 Limits to the relationship between exposure and proficiency
In this study, I hypothesized that certain English abilities would show a weaker relationship with
English exposure than others. Consistent with my hypothesis, in these children, English
receptive vocabulary skills were relatively unaffected by children’s diminished English exposure
with respect to expressive skills (vocabulary and sentence repetition abilities). I discuss this limit
to the effect of exposure in section 8.3.1.1. Different from expectations, I found no difference in
how exposure to English related to measures of lexical and grammatical knowledge. I discuss
this in section 8.3.1.2. Finally, with respect to other studies of home language proficiency in
school-aged bilinguals, these children’s performance is higher than might be predicted by their
amount of English exposure. I explore possible reasons for this in section 8.3.2.
8.3.1.1 Receptive versus expressive skills
Receptive and expressive skills relate differently to variation in exposure; expressive skills may
be more susceptible to the effect of diminished exposure in bilinguals. This closer relationship
between exposure and expressive proficiency has been linked to a receptive-expressive gap in
some bilingual children, i.e. significantly higher receptive than expressive scores. However, the
receptive-expressive gap may persist even at high levels of exposure (Gibson et al., 2012). In
this section, I first discuss the relative susceptibility of expressive versus receptive skills to
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diminished exposure, found in the present study and elsewhere. I explore several possible
accounts for this asymmetry in light of these findings. Then, I discuss the relationship that this
asymmetry has with the large receptive-expressive gap reported elsewhere for bilingual children
but not found in my participants and conclude that these data are consistent with an explanation
of the receptive-expressive gap in bilinguals driven by diminished production, not exposure.
8.3.1.1.1 Expressive skills’ relative susceptibility to exposure effects
Our finding that variation in these children’s exposure related to expressive but not receptive
vocabulary scores is consistent with a large body of research that finds asymmetries in bilingual
exposure’s effect on expressive versus receptive skills. Variation in bilingual children’s exposure
relates more closely with expressive proficiency than receptive proficiency (Buac et al., 2014;
Gibson et al., 2012; Poulin-Dubois et al., 2013; Yan & Nicoladis, 2009). Bilingual children are
more likely to score within monolingual norms on measures of receptive than expressive skills
(Oller et al., 2007; Thordardottir et al., 2006; Thordardottir, 2011), and thresholds above which
exposure ceases to predict proficiency are lower for receptive skills than expressive skills
(Thordardottir, 2011).
A few possibilities have been hypothesized for the source of this asymmetry. The presence of
cognates in the two languages may facilitate guessing in a receptive task, but not in an expressive
task, masking the effect of diminished exposure on receptive skill. Cognate status in this study,
however, had a facilitating effect on accuracy in both the receptive and expressive vocabulary
tasks. While it is true that the effect was slightly stronger for the receptive vocabulary task than
the expressive task, the difference was small and cannot fully account for the absence of an
exposure effect on receptive vocabulary scores. Furthermore, this advantage has been found to
operate in the receptive vocabulary scores of Spanish-English bilinguals as well (Kelly &
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Kohnert, 2012), yet children learning this language pair do show lower receptive skill linked to
variation in exposure (e.g. Oller et al., 2007).
Another possibility is that receptive skills generally require less exposure than expressive skills.
This is in line with the precedence of receptive skill compared to expressive skill in monolingual
acquisition. Support for this hypothesis comes from the non-linear relationship between exposure
and vocabulary scores found in a group of French-English bilingual children in Montreal. The
increases in vocabulary size associated with increased language exposure were absent above
certain thresholds of exposure, and the threshold was higher for expressive than for receptive
vocabulary size (Thordardottir, 2011). Likewise, the threshold above which children scored
comparably to monolinguals was higher for expressive than receptive tasks. In particular,
cumulative French exposure above 40-60% was associated with little increase in French
receptive vocabulary scores while the French expressive vocabulary scores increased more or
less linearly with cumulative French exposure, and English expressive vocabulary scores
plateaued above 80% cumulative English exposure. In my participants, current English exposure
was on average only 34% across all contexts, but cumulative English exposure was 41% (2.86
years on average divided by the mean age 7;0). Thus, these data fit well with the thresholds in
exposure’s relationship with vocabulary size found by Thordardottir.
I conclude that on average these children had reached a threshold of exposure to English beyond
which exposure has little effect on receptive vocabulary but continues to increase expressive
vocabulary. Like the children studied by Thordardottir, this threshold may have been further
influenced by social factors and the effect of French-English cognates in vocabulary measures. I
return to this topic in section 8.3.2.
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8.3.1.1.2 The absence of a significant receptive-expressive gap in these children
A widely found pattern in bilingual children is that they score significantly lower on expressive
than receptive language tasks (see Gibson et al., 2014 for a summary of such reports). This gap
has been reported for both of bilinguals’ languages. A larger gap has been found in the home
than community language, but it may get smaller as children move through primary years
(Gibson et al., 2012; Oller & Eilers, 2002). Here, however, children’s expressive vocabulary
scores in their home language were only slightly lower than their receptive vocabulary scores.
This phenomenon has not been assessed to my knowledge in a study that measures language
exposure and production separately. Combined measures of exposure and production have been
found to predict the size of this gap (Gibson et al., 2014; Keller et al., 2015), while at least one
study that used only exposure estimates found that the gap was not related to those estimates
(Gibson et al., 2012). These findings suggest that how much bilingual children produce in a
language may be linked to the presence of a receptive-expressive gap in that language.
Specifically, fewer opportunities to speak and hence build motoric representations of words used
in production may be the source of the receptive-expressive gap in bilingual children (Yan &
Nicoladis, 2009). My data are consistent with this hypothesis: the majority of these children
speak English nearly as often as they hear it, as evidenced by their low rates of interspeaker
code-switching and comparable input and output estimates (e.g. 30% input 26% output for home
and school contexts). Thus, my results are consistent with the view that bilingual children may
present with a meaningful receptive-expressive gap if their production of one of their languages
is significantly less than their exposure to that language.
8.3.1.2 Exposure and grammatical skills
Children’s grammatical proficiency was assessed with a sentence repetition task that elicited
grammatical structures ranging across three levels of difficulty. The structures included were, for
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example, declarative sentences with one auxiliary at difficulty level 1 and center-embedded
relative clauses at difficulty level 3. Responses were scored in two ways: first, awarding a point
when the target structure was correctly produced, ignoring any lexical errors, and second,
awarding a point when the whole sentence was repeated verbatim.
I hypothesized that sentence repetition scores – in particular target structure produced scores –
would be less closely related to exposure than vocabulary scores given that grammar is largely
rule-based, but words must be learned on an item-by-item basis. This prediction was not borne
out: the accuracy with which children produced the targeted grammatical structure in the
sentence repetition task was related to exposure to a similar extent as expressive vocabulary size.
One problem with this study is that performance on sentence repetition, my measure of
grammatical proficiency, was moderately to highly correlated with vocabulary scores. This
reflects the fact that sentence repetition relies on knowledge from both grammatical and lexical
domains. To repeat a sentence both verbatim and using the targeted grammatical structure,
children must decode words in the sentence they hear and then re-encode the message into words
to produce a new utterance. These processes, of course, are influenced by their lexical
knowledge. Without a measure that more clearly separates grammatical and lexical knowledge,
my results neither clearly support nor contradict the hypothesis that exposure relates differently
to lexical versus grammatical skills.
Children’s ability to repeat sentences decreased as the difficulty levels of the grammatical
structures in these sentences increased, though this difference was non-significant between levels
2 and 3. Thus, the overall pattern in these children’s sentence repetition abilities is line with the
developmental patterns found in monolingual acquisition. However, one notable caveat is that
children’s ability to produce the targeted grammatical structure – the more lax scheme which
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should have been a better representation of their mastery of a structure independent of lexical
knowledge – was similar between difficulty levels 2 and 3. It is possible that this pattern arose
because children’s abilities were not evenly spread across the continuum represented in this task
by three levels of difficulty. Rather, those children who were proficient enough to produce level
2 structures were also proficient enough to produce level 3 structures.
Similarly, the pattern found for the relationship between difficulty on the one hand and the
influence of exposure on performance on the other was not consistent across all three levels of
difficulty. While exposure had a stronger relationship with performance on level 2 than level 1
structures, the same was not true for level 3 with respect to level 2. This too may be due to the
spread of abilities in these children, or it may indicate that contrary to the hypothesis that lateacquired structures are more susceptible to exposure effects, in these children, variation in
exposure was more relevant for the early-acquired structures.
8.3.2 Additional contributors to proficiency in bilinguals
In the previous section, I discussed the differential relationship exposure and proficiency
measured across modalities and language domains. Here I discuss the relationship between
exposure and proficiency generally in these children, focusing on its relative weakness compared
to findings in prior studies, and explore several variables aside from exposure that may
contribute to bilingual proficiency.
8.3.2.1 Favorable social factors
The majority of research on bilingual exposure and its relationship to English proficiency has
been done in English-dominant contexts such as the United States and the United Kingdom.
English proficiency in these contexts may be less susceptible to the effect of bilingual exposure
than the home language, especially in school-aged children such as my participants, due to its
use in the wider community and as the language of instruction at school, as well as its relative
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prestige with respect to home languages (Gathercole & Thomas, 2009). In contrast, children’s
lexical growth in the home language may stagnate during primary years (e.g. Bohnacker et al.,
2016; Gathercole & Thomas, 2009; Mancilla-Martinez & Lesaux, 2011; Sheng et al., 2011).
Exceptional cases in which bilinguals’ lexical proficiency in English and another language were
both weakly related to exposure and fell within monolingual norms have occurred in Canada,
where neither English or French has minority status (Smithson et al., 2014; Thordardottir, 2006;
2011). (Note that while the bilingual children studied by Smithson and colleagues lived an
English-dominant city of Canada, they all attended day-care, pre-school and elementary school
in French.) A critical difference between the larger body of work in the U.S. and U.K. and these
exceptional cases is that, French-English bilingualism is not linked to lower SES and both
languages have high prestige in Canada (Thordardottir, 2011).
The present study contrasts with both the larger body of work in the U.S. and the U.K. and the
exceptional cases in Canada in one way: it studies the effect of English exposure on English
proficiency in a context where English is not the majority language. In these children, the
language of the larger community and at school is dominantly French. For example, despite
being enrolled in a bilingual school program, these children receive between 13 and 25% of their
total instruction in English. On the other hand, it is similar to the exceptional cases but not the
larger body of work in the following way: the languages being acquired both have high prestige
and the participants come from mid to high SES backgrounds.
On the one hand, these children show age-related growth on all measures and only slightly lower
performance than monolingual norms for vocabulary tests. These findings indicate that home
language proficiency may be less vulnerable to the effect of diminished exposure in children
from high SES/acquiring high prestige languages (the two cannot be teased apart in these
196

children). On the other hand, the effect of diminished English exposure has not been eliminated
by these factors. While scores on the standardized vocabulary measures were mostly within the
range of normal monolingual variation, the norming sample shows a wider range of SES than is
present in these children. It is likely that their vocabulary scores, if compared against those of a
monolingual peer group of equivalently high SES, would be significantly lower.
I conclude that the relatively unimpaired English skills of these children with respect to prior
research focused on home language development in bilingual children (i.e. age-related growth,
approaching monolingual norms) is due to their mid to high SES backgrounds and English’s high
prestige in this context. However, this mediating effect did not eliminate the effect of their low
English exposure entirely given that children’s expressive skills were linked to their levels of
English exposure and performance on all measures was lower than would be predicted for
monolingual children with similar backgrounds.
The way in which language prestige and SES relate to proficiency was not directly investigated
here, but I hypothesize that positive effect in this context comes from increased access to English
written and oral interactions as well as increased motivation by parents to engage with such
resources. These children’s parents have access to abundant language resources in English for
children. English book sections in libraries and bookstores selling English books are common in
the Paris area. Camps and extra-curricular activities in English are also widely available, which
provide added opportunities for interacting with native English speakers. My data suggest that
these parents take advantage of such resources: children reportedly spent on average over 5
(SD=2.8) hours weekly watching videos, reading, being read to or attending extra-curricular
activities in English. The total number of hours spent doing English extra-curricular activities
was not correlated with proficiency scores; however, the number of hours spent in English clubs
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or sports programs was positively correlated with proficiency scores. This points to an aspect of
language experience that is not measured in this study but which has been found to positively
influence bilingual children’s proficiency: the quality of their English exposure in terms of the
number of native speakers children are in contact with (Place & Hoff, 2011). Furthermore,
participation in such activities likely increase children’s opportunities for English production.
Thus, regular attendance of sports and clubs may relate positively with proficiency because it
brings them into contact with more native speakers of English and increases their English
production.
English’s high prestige may also positively affect proficiency via child and parent attitudes
toward English. Although I did not explicitly ask parents about their attitudes towards English,
the fact that the majority of families enrolled their children in a competitive, extra-curricular
English language program is evidence of the value they place on maintaining their children’s
level of English. Variation in individual children’s attitudes was not related to their proficiency
scores; however, this may have been because they were on average all very positive towards
English. This overall positivity towards English on the part of children may also make it more
likely that they willingly engage with English language resources.
To sum up, I conclude that the relationship between English exposure and English proficiency in
these children reflects their lesser English exposure, but is to some extent mediated by the
positive effect that high prestige of English and children’s high SES have on the quality of
exposure to English. This study contributes a new finding for this relationship in that it occurs in
a context where English is not the majority language.
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8.3.2.2 The cognate advantage
French and English are typologically very close, in particular when this is measured by
phonological overlap of words (i.e. abundance of cognates), which may have mitigated the effect
of diminished exposure, especially for lexical tasks. Cognate status was found to favor accuracy
on both the receptive and expressive vocabulary tasks in these children. Cognates made up
nearly half of the items in both tasks, though the proportion of cognate items in the receptive task
was slightly higher. The effect of cognates status was significant for both, but slightly stronger
for the receptive task. Thus, the increased accuracy on cognate items in my participants may
partially explain why their overall scores were within monolingual norms and why receptive
scores in particular were not related to variation in English exposure.
The mechanisms underlying the cognate advantage are beyond the scope of this project, but in
comparing my results to those in the extant literature, I hypothesize that cognates may contribute
to proficiency in more than one way. First, the presence of cognates in the languages being
acquired may contribute directly to bilingual proficiency. There is evidence that cognates are
acquired earlier than non-cognates even in very young bilingual children (Floccia et al. 2018;
Schelletter, 2002), which leads to their being more prominently represented in the lexicon later in
life (Costa et al., 2017). This would influence performance on measures of expressive
proficiency, in particular, due to the positive effect on lexical access. Second, cognates may
actually interfere with measures of lexical proficiency, especially in receptive tasks, where they
can be used strategically by bilinguals to guess words that they do not know.
Some have found that bilinguals perform better on cognate than non-cognate words in both
expressive and receptive tasks, but that the cognate advantage is weaker in receptive tasks (Kelly
& Kohnert, 2012); still others find no effect on receptive tasks (Umbel et al., 1992; 1994). In
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particular, one previous study of bilingual toddlers in the U.K. found that phonological overlap
between English and the home language related positively to expressive vocabulary size in the
home language only, but not at all for receptive vocabulary size (Floccia et al., 2018). The
authors point to several studies of bilingual adults and children that find that the cognate
advantage is found in production but not comprehension.
What might account for my finding that receptive vocabulary performance also showed a
cognate advantage? One possibility is that my participants are older than those in the study by
Floccia and colleagues and are thus able to use their knowledge of written language in oral tasks.
Cognate status of test items was determined here based on phonological overlap; however,
cognates in French and English are often orthographically similar as well, sometimes more so
than they are phonologically similar (e.g. intelligent is phonologically different but
orthographically identical in the two languages). Thus, in addition to the facilitating effect of
cognate status on lexical access, knowledge of the orthography of French may have helped these
older children identify English words in a picture identification task.
To summarize, I hypothesize that expressive and receptive tasks are differently affected by the
cognate status of items. Cognates benefit from better lexical access, which can boost
performance in expressive and receptive tasks. In receptive tasks, the advantage may additionally
reflect children’s awareness of orthographical overlap of cognates. If this is true, one might
expect there to be more individual variation in the cognate advantage across individuals in
receptive tasks than expressive tasks, given that acquisition of written language is more variable
across children than spoken language. This is indeed what was found by Kelly and Kohnert
(2013) for a picture-ID task and a picture-naming task: 60% of individuals showed a cognate
advantage in the former but 83% showed this advantage in the latter.
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Thus, to sum up, I hypothesize that the cognate advantage seen in accuracy on cognate items in
the receptive and expressive lexical tasks may have given children’s performance a boost, which
could in part explain their higher-than-predicted performance based on their diminished English
exposure.
8.3.2.3 Working memory and proficiency
This study contributes to the understudied question of how variation in bilingual children’s
working memory contributes to their lexical and grammatical abilities. Verbal working memory
was measured with a backward digit recall task, administered in the language of the child’s
choice, and visual-spatial working memory was measured with a Corsi block task.
In monolingual and L2 acquisition, verbal working memory is closely related to word-learning
abilities. I thus predicted a close relationship between verbal working memory and vocabulary
scores. This prediction was not borne out. Verbal working memory was not related to
vocabulary scores (once age was controlled). The relationship between verbal working memory
and the ability to repeat sentences verbatim, however, was marginally significant.
Prior studies of bilingual children have found that visual-spatial working memory relates to
performance on grammaticality tasks. I thus predicted it would be more closely related to the
sentence repetition task scores, due to its reliance on syntactic processing, than vocabulary. This
prediction was also not borne out. Visual-spatial working memory was not related to the ability
to repeat sentences verbatim; it was only related to receptive vocabulary scores. Different from
the relationship between verbal-working memory and sentence repetition scores, visual-spatial
working memory made a large contribution to the variance in receptive vocabulary scores when
the effects of age and production were in the model (24%).
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Thus, contrary to predictions, verbal working memory was marginally related to sentence
repetition scores while visual-spatial working memory was related to receptive vocabulary
scores. Rather than reflecting a closer relationship between verbal working memory and
grammar, I think that the relationship between backward digit recall scores, my verbal working
memory measure, and verbatim correct sentence repetition scores reflects the overlap in the skills
needed to repeat digits and repeat sentences: both rely on storing phonological representations in
short term memory, for example, while the visual-spatial task does not.
As for the absence of a relationship between verbal-working memory and vocabulary scores, this
may reflect a key difference between sentence repetition, on the one hand, and vocabulary
retrieval tasks, on the other. Picture-ID and picture-naming, being “off-line” tasks that allow
children ample time to call up single word forms or meaning from long-term memory, may not
tap into verbal working memory to the extent that sentence repetition does, especially in
bilinguals who have high proficiency in the language of testing. Conversely, holding a sentence
in memory and repeating it verbatim may impose a higher cognitive load and hence be more
reliant on verbal working memory.
The relationship between receptive vocabulary and visual-spatial working memory is less easy to
understand. I conjecture that in both tasks, children must avoid visual distractors (the unlit blocks
in the Corsi blocks and the incorrect options in the picture-ID task), and the shared resources
needed to do so account for the relationship between the Corsi block scores and picture-ID
scores.
Verbal and visual-spatial working memory measures both correlated with age, as expected, and
with each other, though this relationship was weak. Their weak but significant intercorrelation is
consistent with the view that verbal and visual-spatial working memory in children as young as 4
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have a tripartite structure, which includes a pool of shared resources for storage and separate
domain-specific processing resources (Alloway, Gathercole & Pickering, 2006). Given the
different relationships between the two types of working memory and proficiency measures, it is
likely that the working memory-proficiency relationship is dependent on the extent to which
tasks rely on these domain-specific processes.
Finally, the contribution that working memory makes to proficiency is independent of language
experience, even in the case of verbal working memory, which has been shown elsewhere to
relate to prior lexical knowledge. Thus, studies that aim to account for variation in bilingual
proficiency ought to include measures of working memory.
To sum up, my results show that variation in working memory relates to bilingual children’s
performance on language tasks. Verbal and visual-spatial working memory measures may relate
more closely to different tasks: e.g. in these children verbal related more closely to a sentence
repetition task while visual may relate more closely to a picture-ID task. My results support the
inclusion of working memory measures in future studies of bilingual proficiency.
8.3.2.4 Indirect exposure from between-parent speech
In this study, I investigated the relationship between indirect exposure to English from betweenparent conversation and children’s English proficiency. While expressive vocabulary and
sentence repetition were correlated with indirect exposure, the relationships were no longer
significant when controlling for the effect of direct exposure from parents. On the one hand, this
differs from the findings of a large-scale study of younger bilinguals in the U.K. (Floccia et al.,
2018) and several experimental studies with monolinguals (e.g. Akhtar, 2005; Floor & Akhtar,
2006), which find an effect of indirect exposure on vocabulary knowledge. On the other hand, it
is consistent with two naturalistic studies of monolingual toddlers, which similarly find no
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relationship between overheard speech and vocabulary knowledge (Shneidman et al., 2013;
Weisleder & Fernald, 2013). The relationship between indirect exposure and knowledge of
grammar has to my knowledge only been studied in monolinguals in an experimental setting:
English-speaking 4- to 5-year-olds showed a small advantage in their use of spatial terms after
overhearing them used by adults (Foster & Hund, 2012).
In this section, I explore the possibility that these conflicting results arise because the benefit of
overheard speech depends on certain factors which differ across these groups of children.
Overheard speech may become less important as children age, hence the effect in bilingual
toddlers but not bilingual school-aged children. However, this account cannot explain the
absence of indirect exposure effects in monolingual toddlers in naturalistic settings and the
presence of such effects in monolinguals up to six years old in experimental settings (Boderé &
Jaspaert, 2017). It has been suggested that overheard speech has an effect on word learning in
experimental settings because in these settings it has different properties than in naturalistic
settings, e.g. it may be louder and presented in less complex syntactic constructions (see
Shneidman et al., 2013 for discussion). In naturalistic settings, overheard speech may be
important only when the number of other sources of exposure are limited. If this is the case,
overheard speech between parents would be particularly useful to children who receive exposure
from a smaller number of sources, i.e. bilinguals generally, and more specifically, bilingual
infants and toddlers for whom exposure is limited primarily to the home. This would account for
its absence in these school-aged bilinguals who receive English from multiple sources beyond
parents, including children and adults at school for nearly all children, and for some, at extracurricular activities such as sports or clubs as well. Differently, the toddlers in the study by
Floccia and colleagues are reported to hear English regularly from only 2 to 3 speakers.
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Another possibility is that the relationship between overheard exposure and proficiency in
naturalistic settings could be in part mediated by an effect on children’s production of the
overheard language. While indirect exposure to English from between-parent speech in my
participants did not independently contribute to variation in any measure of English proficiency,
it was significantly correlated with children’s production of English to parents even when
controlling for direct exposure from parents. Specifically, the more children heard English
spoken between parents, the more English they produced to parents independent of how much
parents spoke English directly to them. This finding is consistent with other research showing
that language choices in the family are interconnected. For example, in one study of SpanishEnglish bilingual toddlers, higher production of English by older siblings was associated with
higher production of English by mothers to younger siblings. The children in this study with
older siblings also showed higher English proficiency than those without older siblings (Bridges
& Hoff, 2014). In the present study, English production and exposure were highly correlated;
which may explain why the additional boost to production from overheard English exposure
between parents would not have resulted in a significant increase in proficiency over the effect of
direct exposure. Floccia and colleagues do not report on the rates of production in their
participants, thus it’s not clear how production related to exposure in these children. In the next
section, I discuss a possible follow-up study that addresses these open questions.
8.4. Limitations and future directions
8.4.1 Absence of measures of quality of exposure
The focus of this study was the relationship between quantitative properties of bilingual
children’s exposure to and production of English and their English proficiency. Through
detailed interviews with parents and children, I estimated the proportion of time children spent
speaking and hearing English on average across a range of contexts (home, school, activities and
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vacation time). However, to make interview times as brief as possible, I did not assess the
quality of children’s exposure to English. Qualitative aspects of exposure such as the proportion
of exposure coming from native speakers and the number of different sources have been found to
relate to bilingual proficiency (Place & Hoff, 2011). However, by far the more robust and widely
attested to relationship is between the quantity of exposure and proficiency. Furthermore,
quality of exposure is arguably more difficult to assess in a questionnaire and better suited to
studies which sample children’s language environment. Still, the inclusion of quality factors may
have accounted for variation in children’s proficiency beyond that which is accounted for by the
quantity of their exposure. For example, it may have shed light on their relatively unimpaired
receptive vocabulary scores despite receiving lesser English exposure, as discussed in section
8.3.2.1.
There are several qualitative factors that may have been influential in developing these children’s
proficiency, such as the number of native English speakers that they regularly interact with, the
diversity of their sources of English exposure, and the proportion of their English exposure that
comes from native speakers. For example, as mentioned above, time spent in English doing
group activities such as sports and clubs was positively correlated with vocabulary scores while
time spent reading, watching screen entertainment and using a computer in English was not. This
may indicate that extra-curricular activities that brought children into contact with more English
speakers, and in particular more native English speakers, were particularly beneficial compared
to solitary activities such as reading or watching TV. Also, nearly all participate in an Englishlanguage school program and many reportedly spend vacation time in Anglophone contexts,
which likely increases the diversity of their sources of English and the proportion of their
exposure that comes from native speakers. Future research that asks directly about these
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qualitative aspects of exposure, however, would be needed to know the extent to which such
factors influence proficiency.
8.4.2 Difficulty viewing the nature of the production-proficiency relationship
With respect to the question of how language production relates to proficiency in bilingual
children, I found a strong link between children’s present rate of inter-speaker code-switching to
French when spoken to in English and their present English proficiency. I conclude from this
link, which holds even when children’s current English exposure is held constant, that this
switching is motivated by weaker English proficiency. However, I cannot determine in the
absence of longitudinal data whether weaker English skills are also the result of switching
habitually to French, i.e. lesser English production. The relationship has been found in both
directions in younger bilingual children (Ribot & Hoff, 2014; Ribot et al., 2018); which supports
the existence of a cyclical relationship for proficiency and production, with children producing
more in the language that they are more proficient in, which in turn boosts the proficiency of the
already stronger language over time. However, to my knowledge, no longitudinal data exists, in
the present study or elsewhere, for production and its effect on language skill over time in
school-aged bilinguals. Thus, it remains to be seen if this cyclical relationship also holds in older
children.
Also, my primary source of recruitment was a competitive bilingual school program. This may
have led to a homogenous sample with higher than average exposure and production levels
compared to the larger population (i.e. French-English bilingual school-aged children in France).
To participate in this program, children are assessed in terms of their English expressive abilities;
thus, children with high receptive but low expressive skill would not pass the exam. Thus, my
recruitment from this program may have led to an unrepresentative sample in terms of the
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relative strength of children’s expressive and receptive skills. Given that the relationship between
receptive and expressive skill and their respective relationships with exposure and production are
a primary question of this research, follow-up research should recruit children from different
channels who are likely to represent a wider range of experience and skill in English. For
example, recruiting children from the entire pool of applicants to this bilingual program would
likely maintain a fairly homogenous group in other terms – e.g. socio-economic background –
but include children with a wider range of English skill.
To address the limitations described above, future studies investigating the relative contribution
of exposure and production to bilingual proficiency should do the following: first, a study that
assesses school-aged bilinguals’ proficiency, rates of exposure and rates of production (in terms
of inter-speaker code-switching and output) longitudinally is needed to test the hypothesis that
inter-speaker code-switching relates to proficiency in two ways: 1) children habitually switch to
their weaker language and 2) over time, habitual switching from a language leads to lesser output
and slower growth in that language independent of the effect of variation in children’s exposure.
To capture a larger range of experience and skill in the same population, participants should be
recruited from other sources that do not have competitive entrance requirements, e.g. sports
clubs, social groups, online networks, and English language libraries.
8.4.3 Absence of a monolingual control group
This study took place in France. As a result, it was not feasible to include a group of monolingual
English-speaking children that were comparable to these children in terms of age, socioeconomic status and other potential sources of variation in language proficiency. In the absence
of such a group, the only point of comparison for the vocabulary tests is the monolingual
norming sample data, and no comparisons are possible with the sentence repetition task, which
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does not have norming sample data. The children in the PPVT and EVT norming sample differ
from my participants in several ways that could affect their lexical development (e.g. cultural
context and socio-economic status). My modified administration protocol also may have affected
participants’ scores, further complicating such comparisons. Thus, a follow-up to this study
ought to test similarly mid to high SES group of monolingual English-speaking children with the
same vocabulary tests under the modified protocol. To also control for the advantage that
cultural knowledge may give American monolingual English-speaking children, this control
group ought to be recruited elsewhere, for example, in the United Kingdom.
8.4.4 Cognates in vocabulary assessments
The results from the cognate analysis point to an important limitation of this study and prior
studies which assess bilingual children’s vocabulary using tests designed for monolinguals. It
showed that in two such tests, the PPVT, one of the most widely used receptive vocabulary tests
in bilingual research, and the EVT, its expressive counterpart, approximately half of the items (in
the start sets for ages 5 to 10) were cognates, and children were more accurate on cognate than
non-cognate items.
The number of cognates in vocabulary tests like the PPVT may accurately reflect their frequency
in the language children are exposed to, and thus be an accurate reflection of the cognate
advantage in bilingual vocabulary development (i.e. accurately assess children’s vocabulary
size). However, because the number of cognates is not controlled for in tests for monolinguals
such as the PPVT, their frequency is to some extent arbitrary and can create a confound. To
assess bilingual children’s vocabulary size without such a confound, tests need to be developed
across language pairs which either control for or avoid entirely the presence of cognates. As
stated earlier, vocabulary tests that control for the presence of cognates are being developed
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(Haman et al., 2018). My findings highlight the importance of such work and furthermore,
suggest that the effect of cognates should be taken into account when interpreting research that
assesses bilingual vocabulary sizes with monolingual assessments such as the PPVT and EVT.
To this effect, future research that quantifies the existence of cognates in the most widely used
measures (e.g. the PPVT) across various language pairs would be informative. In particular for
the present study, a follow-up study that compares the relative frequency of cognates in the
PPVT and their effect on performance in Spanish-English and French-English bilinguals may be
informative for making cross-group comparisons. Such a study may find that cognates
disproportionately affect one group over another, which would then need to be accounted for in
comparing performance across groups.
8.4.5 Issues related to receptive-expressive differences
Expressive skills (sentence repetition and vocabulary) in these children were related to their
levels of English exposure while receptive skill (vocabulary) was not. This is consistent with the
prior research finding that bilingual exposure may affect expressive abilities more than receptive
abilities, and in turn lead to a receptive-expressive gap in some bilingual children (Gibson et al.,
2014). The increased sensitivity of expressive versus receptive skills may be due to expressive
skills being generally harder to achieve than receptive skills, thus requiring more experience with
the language. Alternatively, this asymmetry may arise in children with low levels of production
(but not exposure) if children’s production makes a specific contribution to their expressive
skills.
One limitation of my study is that it does not distinguish these two possibilities. Under the first
account, these children’s exposure to English may exceed the threshold for predicting variation
in receptive skill but not expressive skill, and at the same time, be high enough for expressive
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English skill to not be significantly lower than receptive skill (or differ from monolingual
norms). Under the second account, these children may have receptive and expressive skills that
are both balanced and within monolingual norms because on average they produce English
nearly as much as they are exposed to it.
Furthermore, the study cannot isolate any production-specific benefit to expressive skill. For
example, I hypothesize that English verbal fluency may be higher in children with higher rates of
English production, but without a measure that specifically targets verbal fluency, this is
speculative.
Thus, in addition to including children with more variation in their receptive and expressive
English skill and measuring proficiency over time, as noted above, future research should also
assess skills that support expressive language, such as verbal fluency. Such a study could
provide evidence that language production makes a specific contribution to expressive language
development in bilingual children. This would in turn support the notion that expressive
proficiency is more likely to lag in bilinguals because of children’s lower production, and not
because expressive skills require more exposure to be mastered than receptive skills.
8.4.6 Issues related to lexical-grammatical differences
Few studies have assessed lexical and grammatical knowledge in the same bilingual children.
To address this, I assessed children’s lexical knowledge with picture-naming and ID tasks and
grammatical knowledge with a sentence repetition task. I chose a sentence repetition task
because it allowed me to test a range of grammatical structures with the same task, thus
providing a comprehensive measure of grammatical proficiency quickly and simply. However,
sentence repetition also relies on lexical knowledge given children must process and reproduce
the words in each sentence, a task made easier by experience with those words. Indeed,
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vocabulary and sentence repetition scores were correlated in my participants (e.g. r=.71, p<.001
for PPVT and sentence repetition verbatim scores).
Future studies that test the hypothesis that lexical and grammatical knowledge relate differently
to language exposure in bilingual children should aim to minimize the contribution of lexical
knowledge in grammatical assessments. For example, receptive measures of grammatical
knowledge, such as grammaticality judgments, would minimize the effect of at least expressive
lexical skills and thus better separate grammatical from lexical proficiency.
8.4.7 Indirect exposure
In section 8.3.2.4, I hypothesized that indirect exposure may be more closely related to
proficiency in children with fewer sources of exposure and furthermore, may also influence
proficiency via its effect on children’s production. To test this hypothesis, a follow-up study
should recruit children who likely vary in terms of the number of speakers they regularly interact
with in English (e.g. bilingual children who do not attend school in English and children who
do), and relate this factor to their production and proficiency at different points in time to see if
indirect exposure predicts production and if production in the same children positively predicts
proficiency.
8.4.8 Code-switching and proficiency
In this study, I assessed inter-speaker code-switching, that is, switching from one code to another
across conversational turns. I assessed this by asking parents to estimate how frequently the
child replies in English when the parent(s) speak(s) to the child in English on a five-point scale.
The question was worded so as to distinguish inter-speaker code-switching – switching from one
code to another across conversational turns – from intra-speaker code-switching, that is
switching from one code to another by the same speaker within the same conversational turn.
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However, it is possible that the distinction was not clear for some parents, and their responses
refer to both types of switching.
The general pattern found was that the more children inter-speaker code-switch to French, the
lower their English proficiency. However, the effect of inter-speaker code-switching on
expressive vocabulary scores was moderated by exposure: for low exposure participants the
relationship was significant and positive, for participants with average exposure, there was no
significant relationship, and for high exposure participants, the effect was marginally significant
(p=.054) and positive. I hypothesize that if parents did not clearly distinguish inter- and intraspeaker code-switching in their responses generating this measure, the positive relationship in
children with high levels of exposure could reflect their higher use of intra- not inter-speaker
code-switching in these children. As discussed in section 5.1, intra-speaker code-switching
relates positively with proficiency in bilingual children (Yow et al., 2018).
Thus, one future direction for research is to compare the effect of these two types of codeswitching in the same bilingual children. In such a study, parents and children should be asked to
report on the frequency with which children produce both intra- and inter-speaker switches after
a clear presentation of how they differ. Children should also report on their motivations for each
type of switching. This may uncover the source of these differential relationships between types
of code-switching and proficiency: children may produce inter-speaker code-switches because of
a preference for one language, possibly driven by an imbalance in proficiency, while intraspeaker code-switches may be used for pragmatic functions, such as to emphasize or
accommodate the needs of others.
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8.5. Conclusions
8.5.1 Bilingual children’s production of and proficiency in English
The major finding for this question is that, as hypothesized, how much bilingual children
produce English relates more closely and comprehensively to English proficiency measures than
how much they hear English. This is one of the few studies of bilingual language experience and
its relationship to proficiency that investigates children’s production independently of children’s
exposure. I find a significant relationship between children’s production in terms of how
frequently they reply in English when parents address them in English and all English
proficiency measures, independent of the relationship with children’s exposure to English.
A methodological challenge of assessing the independent relationship of children’s production
with proficiency is its intercorrelation with children’s exposure to English. Indeed in these
children, English output (production in terms of relative time spent speaking English) and
English exposure were highly intercorrelated. However, following Ribot and colleagues (2018),
I use a more targeted measure – which I call inter-speaker code-switching – which captures
imbalances in production and exposure with parents. Different from output, this measure does
not introduce the problem of collinearity with exposure estimates.
I find that children’s rates of inter-speaker code-switching are significantly related to expressive
language measures (vocabulary and sentence repetition) even while holding English exposure
constant, which is consistent with Ribot and colleagues’ findings. However, my results differ
from theirs in that inter-speaker code-switching frequency in these children relates, albeit more
weakly, to receptive vocabulary scores as well. The strongest (negative) relationship was
between children’s frequency of inter-speaker code-switching to French and their ability to
repeat sentences verbatim in English.
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Taken together these results show that children’s proficiency in a language is closely linked to
their habitual production of the language. In particular, children’s expressive skill at the
sentence level is tightly connected to their rates of production, more so than their rates of
exposure. Based on these concurrent measures of production and proficiency, I conclude that
children with lower expressive skill in English are more likely to switch to French when spoken
to in English; that is, habitual inter-speaker code-switching is a practice motivated by an
imbalance in proficiency. This is consistent with research finding that children’s language
dominance is best predicted by their relative production to exposure: children who speak a
language more than they hear it are likely to be dominant in that language based on performancebased measures (Unsworth et al., 2018). I also hypothesize that this link is further strengthened
by the imbalance in production that results from habitual inter-speaker code-switching; i.e.
children who inter-speaker code-switch to French more, produce less English and this lower
production has a negative effect on their English proficiency.
Future work, however, is needed to test the effect that production has on language growth over
time. A follow-up study using longitudinal data in this population of bilingual children could
confirm this hypothesized effect of habitual switching on proficiency and replicate the pattern
found by Ribot and colleagues (2018) in older children.
8.5.2 Bilingual children’s exposure to and proficiency in English
The major finding for this question was that the relationship between English exposure and
English proficiency scores showed certain limits in these children. First, English exposure was
not significantly correlated (e.g. p=.17 for current English exposure in all contexts) with scores
on the receptive vocabulary test. Expressive proficiency scores were correlated with English
exposure, but this relationship was only significant for one score – verbatim correct in sentence
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repetition – when the effect of production was accounted for. Thus, I conclude that quantity of
English exposure relates more weakly to proficiency in these children than their production of
English.
Prior research suggests that social context and the presence of cognates may influence
proficiency in bilinguals. I explored this possibility in the discussion and also performed an
analysis of cognates in my vocabulary measures. I did not manipulate any social variable; hence
I can only speculate on their effect on these children’s proficiency in English. I tentatively
conclude that these children’s relatively unimpaired English proficiency is due in part to their
mid to high socioeconomic backgrounds and the high prestige of English. The way in which
social variables influence proficiency was not investigated here, but I conjecture that certain
qualitative aspects of their English exposure may play a role. Specifically, in my participants, the
minority status of English may have been mitigated by increased access to written resources and
to English native speakers – a factor shown to relate positively with proficiency – through their
attendance of school and extra-curricular activities in English. Future research that measures
qualitative characteristics of exposure such as the number of native speakers, the diversity in
children’s sources of English exposure and the proportion of exposure from native speakers is
needed to test this hypothesis.
The presence of cognates in the English vocabulary assessments – which were designed for use
with monolinguals – may have also to some extent mitigated the effect of diminished English
exposure. On average, nearly half of the items in the vocabulary tests targeted cognates and
children’s performance on cognate items was significantly better than on non-cognate items for
both tests. I conclude that cognates confer an advantage in bilingual children’s vocabulary
assessments, which likely reflects both an advantage in their learning of cognate items prior to
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testing, and also their ability to guess correctly for unfamiliar words, in particular on pictureidentification tasks, during testing. These results highlight the importance of controlling for the
presence of cognates in bilingual proficiency measures.
8.5.3 Bilingual language experience related to proficiency across modalities and language
domains
In this study, I investigated the relationship between experience with English and English skill
across receptive and expressive modalities. The major finding here was that children’s English
receptive proficiency is less closely related to both children’s exposure to and production of
English than their expressive proficiency. This is consistent with a large body of work finding
that expressive skills are more susceptible to the effect of bilingual exposure than receptive skills
(e.g. Buac et al., 2014; Poulin-Dubois et al., 2013; Yan & Nicoladis, 2009). However, different
from the pattern found in numerous studies of other bilingual groups (see Gibson et al., 2012 for
a summary), these children did not show a large receptive-expressive gap.
Thus, my results are consistent with prior work finding that expressive skills are more
susceptible to the effect of bilingual exposure than receptive skills, though they do not shed light
on the source of this difference. While they are consistent with the possibility that expressive
skills require more exposure to master than receptive skills due to the additional processes and
representations involved (e.g. motoric representations of words), they are also compatible with
the possibility that some bilingual children’s lesser expressive skill is caused by diminished
production (but not exposure). Further research is needed to distinguish these two accounts.
Another objective of this study was to view the relative strength of the relationship between
children’s experience with English, on the one hand, and lexical and grammatical proficiency in
English, on the other. I hypothesized that because lexical knowledge must be learned on an itemby-item basis, it would be more closely linked to variation in exposure than grammatical
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proficiency, which can be learned through the formation of rules. Contrary to this hypothesis,
children’s performance on an English sentence repetition task that tested the mastery of several
grammatical structures related similarly to their level of English exposure as did their expressive
vocabulary test scores. My results, thus, do not support a lexical-grammatical distinction in the
effect of bilingual exposure on proficiency. However, there are two things to note in interpreting
this finding. First, grammatical proficiency as it is conceptualized here – in terms of performance
on a language task – may not reflect grammatical competence as it is conceptualized by
generative theories of language acquisition. Thus, these findings support an equally important
role for experience on the development of grammatical proficiency – the ability to use
grammatical knowledge in communicative contexts – but not necessarily on the development of
grammatical competence. Secondly, the grammatical measure used here – sentence repetition –
may not sufficiently isolate grammatical proficiency from lexical proficiency; thus, the similar
relationships with exposure may in fact be driven by shared lexical resources supporting
performance on all three proficiency tests.
8.5.4 The contributions of working memory and indirect exposure to bilingual proficiency
In Chapters 3 and 4, the large body of research on exposure effects on vocabulary and grammar
in bilingual children was summarized. While the general pattern attested to is that diminished
language exposure in bilingual children leads to lower proficiency, the pattern is far from
universal. Exposure effects can vary in strength across populations of bilingual children, and
even within populations, they may vary across language skills. I have already discussed two
such points of variation: modality – receptive or expressive – and domain of language studied –
lexical and grammatical. I also investigated two other possible sources of variation in bilingual
proficiency, which have rarely been accounted for in prior research.
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First, I measured children’s working memory, both verbal and visual-spatial, to view the
independent contribution that they make to bilingual children’s proficiency. Verbal working
memory was assessed with a digit recall task in the language of the child’s choice, and visualspatial working memory was assessed with a Corsi block task. In these children, verbal working
memory was only marginally related to the ability to repeat sentences verbatim while visualspatial working memory was related to performance on a picture-ID task. Working memory was
not related to any language experience variable. Children’s production of English and working
memory made independent significant contributions to scores on the picture-ID task. Thus,
variation in bilingual children’s working memory makes an independent contribution to their
proficiency and should be accounted for in viewing the relationship between their language
experience and language proficiency.
Second, I investigated the relationship between indirect exposure to English from between-parent
conversations on children’s English proficiency. Prior work has found that children can use
overheard speech for language learning in experimental settings (e.g. Akhtar, 2005; Floor &
Akhtar, 2006); however, results from naturalistic settings are less clear (e.g. Kimbrough Oller,
2010; Shneidman et al., 2013). In one large-scale study of bilingual children, indirect exposure
from between-parent speech in English was linked to higher English proficiency and lesser
proficiency in the additional language (Floccia et al., 2018). In my participants, indirect exposure
to English from between-parent speech was correlated with expressive vocabulary and sentence
repetition scores, but these relationships were not significant when the effect of direct exposure
to English from parents was accounted for. Thus, these children do not show a benefit from
overheard English spoken between parents.
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Interestingly, children’s exposure to English from overheard between-parent speech was
correlated with their production of English (output) to parents, even after controlling for direct
English exposure from parents. That children are more likely to speak English to parents if their
parents speak English with one another is an intuitive yet – to my knowledge – previously
undocumented relationship. I speculate that the influence of between-parent language choice on
children’s language choice may lead to higher rates of production of that language, which in turn
could boost expressive proficiency in that language. Future research that documents language
choices in the home and relates them to production and proficiency over time would be needed to
confirm this hypothesis.

220

9. Appendices
9.1 Child Questionnaire
I. Language Use
1. OUTPUT: I want you to tell me what language you use when you speak to different people.
Choose one of these answers.
Always In
In
In
Always Other
in
French French English in
French more
and
more
English
often
English often
than
equally than
English
French
Mother/Guardian
Father/Guardian
Sibling 1
Sibling 2
Sibling 3
Sibling 4
Grandparents 1
Grandparents 2
Nanny or babysitter
Friends from French class
Friends from English class
Teacher from French class
Teacher from English class
Friends outside of school
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2. EXPOSURE: Now I want you to tell me what language other people use when they speak to
you. Choose one answer.
Always In
In
In
Always Other
in
French French English in
French more
and
more
English
often
English often
than
equally than
English
French
Mother/Guardian
Father/Guardian
Sibling 1
Sibling 2
Sibling 3
Sibling 4
Grandparents 1
Grandparents 2
Nanny or babysitter
Friends from French class
Friends from English class
Teacher from French class
Teacher from English class
Friends outside of school
3. Which language do you use when doing the following?
Always
in
French

In
French
more
often
than
English

In
French
and
English
equally

In
English
more
often
than
French

Always
in
English

Other

Participating in sports/clubs
Reading
Watching TV/videos
Using the computer
Other
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II. My abilities in French and English
In this part, I want you to tell me how easy you find the following activities.
1. For me, speaking in English is…
a. very easy
b. easy
c. not easy, but not difficult
d. difficult
e. very difficult
2. For me, listening and understanding English is…
a. very easy
b. easy
c. not easy, but not difficult
d. difficult
e. very difficult
3. For me, writing in English is…
a. very easy
b. easy
c. not easy, but not difficult
d. difficult
e. very difficult
4. For me, reading in English is…
a. very easy
b. easy
c. not easy, but not difficult
d. difficult
e. very difficult
5. For me, speaking in French is…
a. very easy
b. easy
c. not easy, but not difficult
d. difficult
e. very difficult
6. For me, listening and understanding French is…
a. very easy
b. easy
c. not easy, but not difficult
d. difficult
e. very difficult
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7. For me, writing in French is…
a. very easy
b. easy
c. not easy, but not difficult
d. difficult
e. very difficult
8. For me, reading in French is…
a. very easy
b. easy
c. not easy, but not difficult
d. difficult
e. very difficult
III. My habits and feelings about English and French
In this part, you tell me which answer fits you best.
1.
a. I like English more than French.
b. I like English and French equally.
c. I like French more than English.
d. other:
2.
a. I never speak both French and English in the same conversation.
b. I sometimes speak both French and English in the same conversation.
c. I always speak both French and English in the same conversation.
3.
a. I like speaking both French and English in the same conversation.
b. I don’t mind speaking both French and English in the same conversation.
c. I don’t like speaking both French and English in the same conversation.
Now I’m going to ask you a couple more questions and you choose the best answer.
4. Which language do you prefer to use when you’re tired?
a. English
b. French
c. I don’t prefer either when I’m tired. They’re the same.
5. Which language do you prefer to use when you’re counting?
a. English
b. French
c. I don’t prefer either for counting. They’re the same.
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5. Imagine a family member asks you if you feel more French or more English
(British/American/Australian, etc.), what do you reply?
a. I feel more English.
b. It’s the same. I feel French and English.
c. I feel more French.
d. I feel….
9.2 Sample items from Peabody Picture Vocabulary Test (PPVT-4): receptive vocabulary task
and Expressive Vocabulary Test (EVT-2): expressive vocabulary task
Sample item PPVT-4
Prompt: Point to the cookie. (British English modification: Point to the biscuit.)
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Sample item EVT-2
Prompt: What do you see?
Acceptable responses: 18-wheeler, diesel, semi, tractor-trailer, truck (British English
modification: additionally, lorry)

9.3 Screen grabs and sentences from LITMUS sentence repetition task
Prompt: To follow Teddy, you need to repeat what you hear from the headphones. Listen
carefully, repeat what you hear, and then we can see where Teddy is going. But make sure to
repeat exactly what you hear. Don’t worry if you can’t remember everything. Try to say as much
as you can remember and say it clearly, ok? Let’s try some. Are you ready?

Practice items:
The lion is drinking water at the zoo.
They must paint the fence in the garden

Experimental items:
1
They are eating the bananas in the park.
2
What did the princess buy last month?
3
The cow was kicked in the leg by the donkey.
4
He will feed the cow before he waters the plants.
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5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

The children enjoyed the sweets that they tasted.
The mom baked the meal that the children are eating.
Which picture did he paint at home yesterday?
The policeman has been looking at us.
The children were taken to the office.
The people will get a present if they clean the house.
The boy that the milkman helped has lost his way.
The kitten could have hit the ball down the stairs.
Which drink did the milkman spill in the house?
He was pushed hard against the ground.
She went to the nurse because she was sick.
He should wash the baby that the child is patting.
What did the father cook in the evening?
The boy must sweep the floor in the kitchen.
If the kids behave we will go in the garden.
She was stopped at the big red lights.
The mother was followed by the girl.
They have been riding the goat around the garden.
Who have they seen near the steps?
The bee that the man swallowed had hurt him.
Who did the monkey splash near the water?
He wouldn’t have brought his friend if she was nasty.
She was seen by the doctor in the morning.
The horse that the farmer pushed kicked him in the back.
She can bring the glass to the table.
The child ate breakfast after he washed his face.

Screen grab: Practice item
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Screen grab: Test item

9.4 Screen grab of Corsi block task (PEBL version)
Prompt: You will see several blue squares on the screen. The squares will be lit up one at a time
in a sequence. You need to remember the sequence. When the sequence is finished, you need to
point to the squares in the same order that they lit up in. It will start with just two squares, and
you will get two tries for each sequence length. Then, the sequence will be one longer, so three
blocks will be lit up. Then, four blocks will be lit up, and so on. We’ll do some practice ones
first. Are you ready?

9.5 Backward digit recall stimuli (Lists A and B)
List A
Test
items
1
2
3
4

Length

Trial 1

Trial 2

Trial 3

Trial 4

Trial 5

Trial 6

2
3
4
5

81
475
2619
93872

26
621
3852
75396

74
792
5941
28736

53
487
7253
59413

09
315
9461
41836

42
948
5262
15869
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5
6

6
7

401987
4715980

961332
4238729

525760
3518276

106730
0381423

171349
9521034

701582
7160832

Length

Trial 1

Trial 2

Trial 3

Trial 4

Trial 5

Trial 6

2
3
4
5
6
7

73
208
1738
61238
380901
5190724

90
751
4516
78012
241967
8013984

28
893
0274
59124
928340
7368910

47
627
5193
03956
801345
5412089

61
058
3029
72498
143971
8834019

95
392
8479
64031
021938
7938410

List B
Test
items
1
2
3
4
5
6

9.6 Intercorrelations among production and exposure variables
2
3
4
5
6
1 Input at
.99*** .98*** 0.95*** 0.95*** 0.78***
home
2 Input at
0.99*** 0.95*** 0.96*** 0.78***
home and
school
3 Input 0.94*** 0.96*** 0.77***
everywhere
4 Output at
0.97*** 0.78***
home
5 Output at
0.78***
home and
school
6 Cumulative
LOE
7 Freq. of
interspeaker
codeswitching
8 Age
p<.001 **, p<.01*

7
-0.53**

8
ns

-0.53**

ns

-0.57**

ns

ns
0.64***
ns
0.62***
-0.39*

0.33(.)
ns

-
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